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WHAT AN EMPLOYER MAY EXPECT OF 
THE YOUNG ENGINEER. 


When an employer is looking for a 





young engineer just out of college, one 
of two things must be expected— 
cither the employer must be satisfied with 
1 young man who has a broad prepara- 
tion, but who has not made a thorough 
study of any branch of engineering, or 
he must be satisfied with a specialist who 
has had but a narrow preparation. This 
preparation, as time passes, will become 
narrower and narrower if the graduating 
student is to keep pace with the art. In 
each case active practice tends to correct 
the deficiencies of the school training; 
and although it would seem that in the 
end the first method would give the best 
results, it must not be forgotten that, as 
it ig frequently stated, this is a day of 
specialists, and it seems but natural that 
this should be recognized in the technical 
schools. 


ELECTRICITY IN COAST FORTIFICA- 
TIONS. 


An interesting instance of the rapid 
extension of the use of electricity is fur- 
nished by the fortifications distributed 
along our coast. A few years ago the elec- 
tric light was introduced to add to the 
comfort of the garrisons and to provide 
‘better illumination of the works. Once 
a generating plant had been installed, 
there was at hand a supply of power in 
a convenient and easily controllable form, 
and this led to its use for purposes which 
were not contemplated at the time the 
plant was installed. 


Various Uses of Electricity in a Fortress. 

Electric fans have been put in to make 
the living quarters more comfortable in 
hot weather, and electric motors have been 
adopted for training the guns, a class of 
work for which they are particularly well 
adapted. Motors are used to drive the 
ammunition hoists and to do other work 
which before had either been done by 
hand or some less satisfactory power. 
Searchlights have been installed, enabling 
a fortification to sweep the sea at night. 
The various posts of the fortress are con- 
nected together by telephone, so that the 
commandant is in touch at all times with 
the entire garrison, and can instantly 
transmit orders to any point. The vari- 
ous fortifications along the coast are tied 
together by telephone and telegraph, so 
that on the appearance of the enemy at 
any point all the fortifications would be 
informed of it. Submarine mines are 
controlled electrically, and even the guns 
may be fired by this means, by an officer 
at some distant point. By means of wire- 
less telegraphy, a fortification can be kept 
in touch with the scouting vessels, and 
would be informed of the approach of 
the enemy long before he is visible from 
the coast. The telautograph may be 
brought into service for transmitting 
orders, and electric signaling lights are 


replacing the older types. Electric lights 
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are used for range-finder crosshairs, for 
lighting the range-finder siations; and 
electric clock circuits furnish accurate 
time to all parts of the fortification. To 
ensure the continuity of these manifold 
service, accumulators are now installed, 
so that there will at all times be a con- 
stant and reliable supply of power. 


Importance of the Electrical Equipment of a Fortress. 
Thus, from being at first a small aux- 
iliary, the electrical equipment has ex- 
tended until it is now probably the most 
important part of the entire equipment 
of the fortress. While, of course, the in- 
tention of the fortress is primarily to pro- 
vide a suitable place for the coast guns, 
the guns themselves would be useless un- 
less means were provided for handling and 
operating them. The electrical equip- 
ment has become the controlling factor, 
for it not only trains the guns and fires 
them, but transmits the order to fire. It 
is found in the fortress in nearly all of 
its applications, and for its proper man- 
agement men are required who are skilled 
in all branches of electrical application. 
It furnishes an instructive example of 
how quickly a new agent may be employed 
for an old work, and how its success in 
one application leads to its further use, 
until it drives from the field all rivals. 








THE TRACKLESS TROLLEY 

Although there have been but few in- 
stances where the trackless trolley, or the 
electrically operated omnibus, has been in- 
troduced, it would seem that the advan- 
tages of this -method of transportation 
will be recognized before long. This sys- 
tem has been tried, with reported success, 
abroad, and we believe it will soon be in 
operation in several places in this country. 


Trackless Trolley Might Be Used where Traffic Is Light. 

There has been a remarkable growth of 
the trolley roads of late—a growth which 
hardly seems to have been justified by the 
needs of the country. Wherever there is 
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a demand for transportation facilities, a 
trolley road is projected and, in many 
cases, constructed, although the traffic 
conditions do not always warrant the nec- 
Would it not 


be well, in many of these cases, to try 


essarily heavy investment. 
first. the trackless trolley? The expense 
would be far less—probably not more than 
one-tenth that necessary for the trolley 
road. If it were found not to pay, the loss 
would not be great; and if the develop- 
ment was such as to make a railroad nec- 
essary, there would have been practically 
no loss. 

Of course, for the best conditions, there 


should be good rvads, but the introduc- 
tion of the trackless trolley brings into 


the field a new ally for the good roads 
movement, while the trolley roads, how- 
ever well laid, can not but be some ob- 
struction on the highway. It would seem 
to be a wise thing for automobilists and 
horse owners who are interested in road 
improvement to favor the trackless trol- 
ley, rather than a trolley road, wherever 
such a system would satisfy the require- 
ments of the district where the road is 
contemplated. 





THE SCHENECTADY RAILWAY COM- 
PANY’S SYSTEM. 


On other pages of this issue is de- 
scribed the city and interurban system 
of the Schenectady Railway Company, 
Schenectady, N. Y. Situated as Schenec- 
tady is, as the natural hub from which 
radiate several lines traversing a territory 
famous for its picturesque environment, 
and tapping several cities of considerable 
commercial importance, the system is 
worthy of study. The excellent condition 
of the various divisions, and the splendid 
community of interest which exists be- 
tween the employés and the executive and 
operating departments, merit investiga- 
tion—that similar conditions might exist 
throughout the country. The convention 
of the American Street Railway Associa- 
tion, holding forth at Saratoga, Septem- 
ber 2, 3 and 4, will bring to this part of 
the country a host of men who are fa- 
‘miliar with every detail of railway oper- 
ation, and this system will no doubt do 
its part in presenting an opportunity for 
entertainment and investigation. 
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WHY HAS NOT THE TELAUTOGRAPH 
COME INTO GENERAL USE ? 


It is often true that great inventions, 
involving in their development a vast 
amount of ingenuity, expense and persist- 
sidetracked 
upon the eve of complete reduction to 


ent effort, are practically 
practice by some change in the commer- 
cial conditions that originally called them 
forth from the brains of their inventors, 
or by some unforeseen adaptation of an- 
other device for filling the same public 
need in a different way. The application 
of this to that exceedingly ingenious in- 
vention, the writing telegraph or “tel- 
autograph,” is being witnessed to-day; 
the usurping factor that inhibits or de- 
lays the use of this wonderful instrument 
Even the 


day of its extensive use in combination 


being the speaking telephone. 


with the telephone seems to be indefin- 
itely delayed. The telephone alone has 
so far completely filled the public need 
for quick and informal intercommunica- 
tion. One is reminded, by an interested 
contrast, of the back pages of some old 
numbers of Harper’s along about 1877 or 
1878, in which were shown some pictures 
of the then new “Bell telephone,” illus- 
trating a form of the old “double crown” 
magneto telephone arranged upon a sub- 
scriber’s desk, with a telegraph set, on a 
shelf at one side, as a reserve or auxiliary 
apparatus. A few numbers later the same 
magazine describes the Hughes micro- 
The influ- 


ence of this latter invention in convert- 


phone in its earliest stages. 


ing the telephone from a merely scien- 
tific apparatus into a commercial agent of 
vast utility, put a quietus upon any need 
of the telegraph as an attachment to the 
telephone. 


Ingenuity of Invention no Assurance of Commercial 
Success. 


On the otheg hand, also, the ingenuity 
displayed in a developed invention, or 
the pains and labor involved, are in them- 
selves no assurance that the invention is 
going to fill an extensive need. An in- 
stance of this is the proposed use of the 
phonograph as a labor-saving intermedi- 
ary in business correspondence. We have 
in mind also some almost superhumanly 
ingenious machines designed to take the 
place of telephone operators, in examin- 
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ing which we were forced to the conclu- 
sion that the inventor’s time had been 
simply wasted on devices which were a 
monument of investment of brains and 
labor and were a success, mechanically 
sneaking, but which were underbid from 
the start, so to speak, by better methods of 
accomplishing the same object, in ways 
that recognized more closely all of the 
practical conditions of the problem. Thus 
it happens that the work of Gray, of 
Messrs. Pollak & Virag and of Gruhn, in 
attacking this problem in various inter- 
esting ways, is delayed in consummation 
by the agency of intercommunication 
More- 
over, the use of the telephone, during its 


mentioned actually in possession. 


quarter century of life, has impressed it- 
self upon the business world by effecting 
a decline in the amount of written com- 
munication, which it replaces so handily. 
The convenience of quick delivery of 
messages, of comparison of information 
between individuals widely separated, and 
the possibility of getting through a vast 
deal of business by modifying its conduct 
so as to make it, so to speak, “telephon- 
able,” have had such an effect that to- 
day business men would not submit to 
making use either of the army of messen- 
gers or the multiplicity of written mes- 
sages that the elimination of the telephone 
would involve. 

Writing Telegraph Valuable in Combination with the 

Telephone. 

The proposition of the consolidation of 
the writing telegraph with the telephone, 
that has been brought up from time to 
time, to fill a supposed need, seems to 
us to have value that will prevail sooner 
or later, the question of its adoption be- 
ing dependent probably upon the history 
of telephone management within the next 
few years. To our view, a writing tele- 
graph attachment to the telephone, re- 
duced to as practical a form as the pres- 
ent telephone substation, would have a 
marked and beneficial effect upon the 
telephone service itself, as well as proving 
to be a great addition to the public con- 
venience. ‘There are a large number of 
operating delays and “bad calls,” repre- 
senting a vast aggregate of friction and 
delay in the handling of the telephone 
service, that would be eliminated, or at 
any rate much reduced, by such a consoli- 
dation of these two inventions. 














August 29, 1903 


THE RELATION OF SCIENCE TO COM- 
MON LIFE.' 


BY J. M. MACFARLANE. 


My theme is “The Relation of Science 
to Common Life,” the life of the mass of 
individuals, of the nation, if you will. A 
very unacademic subject, you will say, as 
measured by the older standards. I chose 
it on that account. In not a few univer- 
sity centres, the time has not long gone 
when such a subject would have been 
curtly dismissed with the remark, “We 
have nothing to do with common life; we 
follow our own high educational aims.” 
‘oo often the universities have stood aside 
in cold and unsympathetic isolation—shall 
| not also say in helpless disfavor—while 
the busy thinking world outside has car- 
ried forward the beacon lights of truth 
and progress. Listen to Whewell when, as 
master of Trinity College (Cambridge), 
lie went up to London fifty years ago to 
deliver his notable address before the 
Royal Institution. Speaking on “The In- 
‘luence of the History of Science upon In- 
icllectual Education,” he said: “I venture 
io address you, relying upon an indulgence 
which I have more than once experienced. 
Of such indulgence I strongly feel the 
need, on various accounts, but especially 
that, being so unfrequently in this me- 
(ropolis, I do not know what trains of 
thought are passing in the minds of the 
greater part of my audience who live in 
the midst of a stimulation produced by 
the lively interchange of opinion and dis- 
cussion on the prominent questions of the 
day.” Uttered soon after the exhibition 
of 1851, and when the scientific world 
was entering on new conquests, such an 
apology may seem unaccountable. Hap- 
pily, our university presidents of to-day 
are more in touch with the throbbing, vi- 
brating life of humanity, even though they 
may not claim the profundity of thought 
that lived in the master of “Trinity.” 

If there be one characteristic more than 
another of our age and day, it is the 
steady welding and cooperative develop- 
ment proceeding among the leading races 
of the world. Nowhere is this seen on so 
phenomenal a scale as in our country, 
where with the Anglo-Celt, Jew and Greek, 
Frank and German, Italian and Norse- 
man together ply the arts of peace. And 
why such a commingling of human lives? 
The answer may be given, and so far well, 
that here liberty is assured to all, that 
equal rights and equal opportunities come 
to all. Back of this, however, is the basic 
fact that in this country scientific progress 


1 Abstract of Sigma Xi Society address, June 18, 1903, 
before the chapter of the University of Pennsylvania. 
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has been comparatively unhampered by 
costly patent laws, by hereditary vested 
rights, by lands being held in the hands 
of a few. But perhaps above all, and per- 
meating all, though often silently work- 
ing, there exists a keen and rapid method 
of inductive reasoning that carries for- 
ward the individual and the community 
on progressive and yet safe lines. It is 
this method, applied to all branches of 
science with increasing exactness, as 
human freedom increasingly asserted it- 
self during the bygone century, which 
has culminated in the marvelous scientific 
position occupied by the country to-day. 

What relation then. has science, and 
should it have, to our universities on the 
one hand, and to common life—to the 
mass of free earnest thinking people, on 
the other? In attempting to answer we 
must constantly keep in view tradition 
and history—our relation to our ancestors, 
real or imaginary. We all, like the Chi- 
nese, worship these ancestors—at least in 
their relations—and they worship them 
most powerfully who are furthest removed 
from the land that gave them birth. So 
it is that we fear to break with the past, 
and inherit incongruous combinations. 
Says Whewell: “You will not be sur- 
prised to be told that our modern educa- 
tion has derived something from the 
ancient Greek education, because you 
know that our modern science has derived 
much from the ancient Greek science. 
You know that our science—in the ordi- 
nary sense of the term—has derived little 
from the ancient Romans. But 
if we take the term science in a somewhat 
‘wide’ acceptation, we shall derive from 
the Roman history not a negative but a 
positive exemplification of our proposi- 
tion. For in that wider sense there is a 
science of which Rome was the mother, 
as Greece was of geometry and mathe- 
matics. The term science may be extend- 
ed so widely as to allow us to speak of 
the science of law—meaning the doctrine 
of rights and obligations, in its most defi- 
nite and yet most comprehensive form; 
in short the science of jurisprudence. 

And thus two of the great ele- 
ments of a thorough intellectual culture 
—mathematics and jurisprudence—are 
an inheritance which we derive from ages 
long gone by; from the two great nations 
of antiquity.” 

So far Whewell, who in attempting to 
elevate Roman law to the dignity of a sci- 
ence forgot that much of it was unscien- 
tific to the last degree, and tended to pro- 
duce, not organic national equilibrium, 
but to set the patricians against the ple- 
beians, and both against the bondmen, 


ws 
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who often showed finer qualities than 
either. Little wonder is it that Rome 
fell, unsaved by her laws. 

Let us see whether a different viewpoint 
and source of origin for the science of law 
and equally for all scientific relations 
might not be obtained. Huxley thus puts 
it: “It is a very plain and elementary 
truth that the life, the fortune and the 
happiness of every one of us and, more or 
less, of those who are connected with us, 
do depend upon our knowing something 
of the rules of a game infinitely more diffi- 
cult and complicated than chess. It is 
a game which has been played for untold 
ages, every man and woman of us being 
one of the two players in a game of his 
or her own. The chess board is the world, 
the pieces are the phenomena of the uni- 
verse, the rules of the game are what we 
call the laws of nature. . Educa- 
tion is learning the rules of this mighty 
game. In other words, education is the 
instruction of the intellect in the laws 
of nature, under which name I include 
not merely things and their forces, but _ 
men and their ways; and the fashioning 
of the affections and of the will into an 
earnest and loving desire to move in har- 
mony with those laws. The ob- 
ject of what we commonly call education 
—that education in which man intervenes 
and which I shall distinguish as artificial 
education—is to make good defects in na- 
ture’s methods, to prepare the child to re- 
ceive nature’s education. . . . In 
short all artificial education ought to be 
an anticipation of natural education. And 
a liberal education is an artificial educa- 
tion which has not only prepared a man 
to escape the great evils of disobedience to 
natural laws, but has trained him to ap- 
preciate and to seize upon the rewards 
which nature scatters with as free a hand 
as her penalties.” To pursue Huxley’s 
reasoning to its ultimate limit, advanced 
teaching of all the laws of nature is the 
highest function of the university in re- 
lation to our common life. In other words, 
to make each man who leaves its portals 
most highly qualified for useful, intellec- 
tual, manly life. But, as I hope to show 
later, this qualification is to enable him to 
use wisely—not meanly—the forces 
around him, so as to build society into an 
organism. 

Therefore, every upright pursuit in life 
which man enters on should have the 
highest principles and practice governing 
it represented and taught in our univer- 
sities, by the best men in the most per- 
fectly equipped manner. This may be an 
ideal at present. Granted, it is neverthe- 
less one toward which, I am persuaded, 
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every university must move. In this man- 
ner science will confer the dignity that is 
deserved on the physician’s scalpel, the 
bricklayer’s trowel, the chemist’s test-tube, 
the engineer’s lathe, the biologist’s mi- 
croscope, the agriculturist’s spade or 
ploughshare. 

It is a property of most scientific ques- 
tions that they project themselves into the 
future. Whether we accept the teach- 
ings of Kidd’s suggestive couple of vol- 
umes or not, his prophetic outlook into 
the future is inspiring, and despite de- 
structive criticisms his principle of “pro- 
jected efficiency” is one that every true 
scientist tacitly believes in and works 
up to. 

While it will gladly be conceded that 
few if any countries foster scientific ad- 
vance more than America, it will as read- 
ily be conceded that this has been 
mainly on the applied side, and that 
much remains for accomplishment in 
non-remunerative educational equipment. 
Here I place in front rank the need for 
spacious and splendidly furnished mu- 
seums for all the sciences. Those of us 
who have walked, time and again, through 
the mechanical, the chemical, the 
zoological, the mineralogical and other 


sections of the South Kensington 
Museum, or corresponding ones of 
the Continent—not to speak of 


many local museums of lesser repute— 
know that we have nothing to compare 
with them. Suppose we make observa- 
tion for a time in the mechanical sec- 
tion, where accurate models may be even 
seen at work. There the schoolboy lingers 
enquiringly before them, and he thus 
forms great conceptions of man’s inven- 
tive relation to the world forces around 
him. The factory worker learns how his 
machines have grown, have been evolved, 
and how he may possibly perfect them 
further. For the college and university 
teacher these collections furnish com- 
parative and concrete illustrations by 
which a lasting picture is fixed in the 
mind. Such institutions are costly to 
erect, to furnish, to man, and to support 
annually. Their high educational worth 
must be gauged not by the fruits of years, 
but of decades and centuries, for the 
mental stimulus they afford is often hid- 
den away and silent. The question of cost 
should be a minor consideration in plan- 
ning such undertakings, amid the cor- 
porate and individual wealth that char- 
acterizes such centres as our own. Civi: 
pride and loyalty, material pride and 
loyalty, pride in and loyalty to our highest 
human development should be sufficient 
impelling force. Here let me say, with all 
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caution and reserve, but yet with perfect 
conviction of purpose, that when we read 
or learn of lavish individual expenditures, 
for individual gratification alone, it 
should arouse in every one of us the de- 
sire to so mould public opinion that such 
superfluous ostentations shall cease. If 
the owner of the wealth thus diverted can 
be shown that his wealth can most 
patriotically be expended in building up 
the country’s institutions, then we have 
successfully done battle for the right. 

A note of warning is sounded against 
the dangers of specialization. I trust 
that every one directly or indirectly con- 
nected with our institutions realizes its 
dangers. Though Darwin pathetical!y 
confessed as to its effects, no one has put 
it more forcefully than Stuart Mill, who 
says: “The increasing specialization of 
all employments; the division of man- 
kind into innumerable small fractions, 
each engrossed by an extremely minute 
fragment of the business of society, is not 
without inconveniences, as well moral as 
intellectual, which if they could not be 
remedied, would be a serious abatement 
from the benefits of advanced civiliza- 
tion. ‘The interests of the whole—the 
bearings of things on the ends of the so- 
cial union—are less and less present to 
the minds of men who have so contracted 
a sphere of activity. This lower- 
ing effect of the extreme division of labor 
tells most of all on those who are set up 
as the lights and teachers of the rest. A 
man’s mind is as fatally narrowed and 
his feelings toward the great ends of hu- 
manity as miserably stunted, by giving 
all his thoughts to the classification of a 
few insects, or the resolution of a few 
equations, as to sharpening the points or 
putting on the heads of pins. The “dis- 
persive specialty’ of the present race of 
scientific men, who, unlike their prede- 
cessors, have a positive aversion to en- 
larged views, and seldom either know 
or care for any of the interests of min- 
kind beyond the narrow limits of their 
pursuits, is dwelt on by M. Comte as one 
of the great and growing evils of the 
time, and the one which most retards 
moral and _ intellectual regeneration. 
' He demands a moral and intel- 
lectual authority charged with the duty 
of guiding men’s opinions and enlighten- 
ing and warning their consciences; a 
spiritual power whose judgments on ll 
matters of high moment should deserve 
and receive the same universal respect 
and deference which is paid to the united 
judgment of astronomers in matters 
astronomical.” We must acknowledge 
to a large degree, the saneness of Mill’s 
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position, but if we all cease specializing 
one day in the seven at least, the spiritua! 
power desiderated will have opportunity 
to dwell in our midst. The Jewish Sab- 
bath is by no means the worn-out insti- 
tution that some would have us believe. 

Another rock ahead in the channel cf 
progress demands most careful considera- 
tion and steady action. Our present-day 
political and economic systems often 
foster methods by which science and 
scientific discovery are degraded or robbed 
of their true value, while the scientific 
worker is often defrauded of that re- 
ward that should come from sturdy effort 
of mind and hand. It has truly been said 
that “crafty men contemn studies, simple 
men admire them, wise men use them.” 
The founding by Besant of what might 
be called “the authors’ mutual protection 
society” marked an epoch in the history 
of English literature. No such organi- 
zation has yet been evolved to foster and 
protect scientific discovery. But to put 
the whole question on a much higher 
plane than that of mere financial well- 
being, I venture to say that since science 
stands for accuracy, probity, clear state- 
ment of fact, unveiling of error of every 
kind—whether intentional or uninten. 
tional—it can have no sympathy with the 
deceit and chicanery that are so rampant 
around us, and that threaten at times 
even to swamp the high ideals of our 
universities. 

Are the laws of science then, as we ordi- 
narily understand these, to be our sole 
guide and rule in life? This enquiry 
causes me to recur to Huxley’s picture of 
life already quoted. Are all the moves 
on the human chess hoard to be dictated 
only by thoughts of self-interest and self- 
preservation, or even by thoughts on be- 
half of our friends and offsprings, as 
Huxley, in his later days, attempted to 
prove. Some,of the “moves” operated re- 
peatedly in the world’s past have given 
us an environmental human outcome, 
products that we call “strong lives,” 
“strenuous lives,” “unscrupulous lives,” 
“useful lives,” “instructive lives.” But the 
greatest type, and the one that we almost 
unconsciously worship is “the beautiful 
life.” 

Every organism from amoeba to man 
lives ‘by a process that we may call “or- 
ganic molecular equilibrium.” When the | 
supplies of life energy and food integra- 
tion exceed the dissipations and disinteg- 
ration, growth and development proceed. 
When both are balanced maturity has been 
attained. When the converse to ,the first 
holds true, decay sets in. Applying this 
fundamental principle to our common 
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human life, the highest human scientific 
aspiration might be expressed in the 
aphorism “society an organism.” Such a 
condition society is far from having at- 
tained to. But like all organic bodies, if 
it is rightly to perform its functions, and 
io perpetuate its like, such it should be- 
come, At present, even in its hightest ex- 
pression, it consists of human molecules 
that often exhibit abundant energy, that 
undergo permutations and combinations, 
that show affinities and repulsions, but 
that lack some form of energy neces- 
sary to link them into an organic whole, 
io give them social equilibrium and sta- 
hility. Society has been struggling through 
:illennia to become an organism, has been 
searching for that energy and that source 
of energy that will give it life equilibrium. 
At times and in places the result seemed 
io have been achieved, only again to be 
‘paired, or lost amid a chaos of discords, 

the disrupting agency of one or of a 
‘ew unserupulous souls, who have acted 
like a disorganizing ferment on the or- 
canizing mass. 

Though unfashionable with many to- 
day, and not least with the followers of 
science, the only motive form of human 
energy that has stood the test, and that 
is stronger to-day than ever before, is the 
power, the force of love, of compassion, 
of sympathy, as communicated by the 
vreatest social lawgiver the world has seen. 
‘he early founders of Christianity were 
charged with it, and for three centuries 
they shook and finally subdued the Roman 
cmpire. We have it in our midst and it 
lives through all the upheavals consequent 
on human competition, on commercial 
war. In our hospitals, in our college set- 
tlements, in our church and public bene- 
licences, in our increased regard for 
human life, we feel the effects of this 
energy, though we see it not. The social 
settlements of Owen and others were truly 
preliminary nineteenth century scientific 
experiments to test the strength of the 
law of love, and the amount of this en- 
ergy needed to vivify and unify the social 
organism. Like thousands of scientific 
experiments before and since they par- 
tially failed, but their failures and suc- 
cesses have been recorded, so that succeed- 
ing experimenters might carry the enquiry 
to a successful issue. 

The fetish of unbridled commercial 
competition which has too long lorded over 
us, 1s in many ways inimical to our high- 
est interests. It can be a helpful servant 
if kept in subjection, it becomes a harsh 
tyrant if worshipped as a god. It can not 
retain supremacy alongside the gospel of 
peace and love. If so, the latter suffers 


or becomes effaced, and mankind becomes 
the loser. 
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Tangential Water-Wheel Efficiencies. 

At a recent meeting of the Pacific Coast 
Electric Transmission Association, George 
J. Henry, Jr., read a paper on “Tangen- 
tial Water-Wheel Efficiencies.” The con- 
clusions which he has reached are the re- 
sult of an elaborate series of experiments 
carried out in a special laboratory since 
1899, with a view to determining scien- 
tifically and practically the relative ad- 
vantages of different bucket shapes. To 
obtain the best efficiencies, it is necessary 
to have the proper pipe line, gate valves, 
nozzles, water-wheels and buckets, wheel 
gates, wheel pit and trail-race, and all of 
these must ‘be properly designed for the 
particular conditions under which they 
are to operate; and all will vary with the 
head or pressure,-the quantity of water, 
and the revolutions which the wheel is tv 
make. Many a water-wheel bucket has 
been overworked for years and then 
charged with losses that occur because of 
its being improperly worn, due to this 
overwork. Again, buckets are frequently 
charged up with all kinds of losses, which 
are really due to something for which the 
bucket is not responsible. Pressure or 
wheel diameter, or speed on a given wheel 
can not be varied radically without ma- 
terially altering the efficiency. The vari- 
ous losses occurring at the bucket are 
due to the discharge velocity with which 
the water leaves the bucket, air and sur- 
face friction inside the bucket, imprison- 
ed water in the bucket, variation in the 
stream form, producing erratic condi- 
tions of impact, the loss occasioned by the 
stream being displaced by the entering 
bucket, and eddy currents in the buckets. 

To correct these losses, the following 
methods are suggested: The water should 
move in a curved path on the bucket sur- 
face and turn through an angle of as 
nearly 180 degrees as possible. If the 
water moves in a smooth curved path and 
the stream form is retained, spreading 
out gradually with a fine fan-like dis- 
charge, and the least number of buckets 
used, then the air and surface friction 
will be a minimum. The imprisoned water 
will cause little loss if the bucket sur- 
faces are smooth and so shaped that the 
water will leave the wheel freely. Dis- 
placement of the stream can be avoided 
by a proper shape of the cutting edge and 
dividing knife. 

The above losses and considerations for 
their prevention are all of such a. nature 
—so entirely interdependent—that their 
quantitative value can not be predeter- 
mined, except in a general way. In de- 
signing a water-wheel, it is certain that 
the exercise of the most careful judg- 
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ment is necessary in laying out the sur- 
faces. 

The author then describes results of 
tests on a large number of different 
shapes and styles of buckets, and photo- 
graphs were shown, illustrating the be- 
havior of the stream of water when it 
impinged upon the buckets. 


The First Standard-Gauge Electric 
Railway in Prussia. 

A consular report states that Berlin 
has entered upon the employment of elec- 
trical traction for suburban service on the 
state railways of standard gauge. Since 
the middle of May, experiments have been 
in progress on the lines of the Potsdamer 
Station in Berlin—the focal point of sub- 
urban traffic within the city limits—to 
Gross Lichterfelde, a distance of five and 
one-half miles. These experiments have 
been entirely successful, and the regular 
traffic was begun on July 15, with trains 
of three cars each, with a ten-minute 
schedule in each direction. Current is 
supplied from the southwestern power sta- 
tion of the already existing belt line rail- 
way, and is transmitted over an insulated 
third rail laid beside the track. Each 
train is made up of one second-class and 
two third-class cars, each sixty-three feet 
long by nine feet wide. The weight of 
the total train is 128 tons, and the ca- 
pacity is 200 passengers seated. The third- 
class cars are placed one at each end of 
the train, each being equipped with one 
motor. The second-class car is in the 
middle of the train, and carries no motor. 

The opening of this line may mark the 
beginning of a general change from steam 
to electricity for the important and 
rapidly growing suburban service of Ber- 
lin. A second line, which leads to Cé- 
penick, several miles distant up the Spree. 
is already being converted to electricity 
and will be put in service during the 
summer. 
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The Manufacture of Brick. 

The current volume of the transactions 
of the American Ceramic Society contains 
a. paper by Samuel B. Peppel, entitled 
“Further Contributions to the Manufac- 
ture of Artificial Sand Stone or Sand 
Brick.” This is a new building material, 
formed by mixing sand and lime, which 
is then hardened by. treating it, while 
under pressure, with live steam. The au- 
thor describes the raw material, its prepa- 
ration and the behavior of the mixture in — 
the press, methods of hardening, testing 
and the mechanical equipment of the 
works. He then discusses the merits of 
the various systems of manufacture. 
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TWO SIMPLE METHODS FOR LOCATING 
FAULTS IN CABLES. 


BY EDWIN F. NORTHRUP. 


The most common fault occurring on 
telephone lines consists of a cross between 
two lines or a ground on one or more 
lines. 

If the fault occurs in a lead-covered 
cable and one or more wires can be found 
in the cable, which are not defective, or if 
there are outside wires, with terminals at 
the two ends of the cable, a cross or a 
ground can be located in a very simple 
manner and without any calculations 
more than a simple multiplication and 
division. The essential apparatus will 
consist of a straight piece of bare resist- 
ance wire, a scale, such as a meter stick 
and a millivoltmeter, or a detector gal- 
vanometer, which will indicate a fraction 
of a milliampere; and a number of cells 
of battery. We will describe two methods. 


I—TO LOCATE A CROSS WHEN AT LEAST 
ONE GOOD WIRE CAN BE FOUND 
IN THE CABLE. 


This first method to be described may 
be applied when there is at least one good 
wire in the cable having substantially the 
same length as the defective wires. 

In Fig. 1, the wires 1, 2, 3, 4 in the 
cable are assumed to be of the same 
length (this is not always true, but will 
be considered later) and the wires 1, 2 
and 3 are crossed, the wire 4 being free 
from a cross. The length 1 of the cable, 
in feet or miles, is assumed to be known. 
It is required to determine in the simplest 
possible way the distance from the sta- 
tion A to the cross C. Call this distance 
vr, Let the tester at station A have the 
good wire joined to any of the crossed 
wires at station B, as indicated at S, Fig. 
1. Now choose on a straight rule 1,000 
arbitrary divisions, say “millimetres, and 
fasten a binding-post at the beginning 
and end of this distance. Stretch a piece 
of about No. 24 German silver or iron 
wire between the posts so as to lie over 
the scale and continue the wire beyond 
the right-hand post for a length exactly 
equal to that between the posts, and 
fasten the end to another binding-post 
placed at any convenient place. Calling 
the posts, counting from the zero of the 
scale, f, g, h, join the end of the good 
wire to h and the end of one of the crossed 
wires to f. Connect one end of the bat- 
tery to one of the other crossed wires and 
the millivoltmeter or detector galvanom- 
eter to the posts f and h. If the end of 
an insulated wire joined to the free pole 
of the battery be now touched upon the 
wire stretched over the scale, a point may 
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be found where the galvanometer will 
show no deflection. The distance to the 
fault will then be simply the scale read- 
ing from f multipliel by the length of 
the line and this product divided by 
1,000. Thus suppose a balance is ob- 
tained when the scale wire is touched 342 
divisions from the left-hand end of the 
scale and the line is 3.4 miles long. Then 
A 5 
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r, or the distance to the cross is 342 x 
3.4 + 1,000 = 1.1628 miles. 

If the cross has a very high resist- 
ance the battery current will be small 
and several cells or even 110 volts may be 
needed to make the galvanometer suffi- 
ciently sensitive. If a high voltage is 
used, it is advisable to insert some re- 
sistance in series with the battery or 
source of current to avoid burning out 
the touch wire f to h, by accident in case 
the resistance of the fault suddenly drops 
when the high voltage is applied. The 
algebraic theory of the above method is 
as follows: 

Referring to Fig. 1 for the meaning of 

" a 
the letters, ar 
if the wires in the cable have the same 
length. 


but r, =1— 7, 





ssc cna i 
Hence is and solving for 7, 
ae Ral 
a  6+ea° 


Since 6 + a has been made equal in 
length to 2,000 scale divisions r, = 
zal _ al 


2,000 ~ 1,000" 
If the wires 1, 2, 3 are grounded at C 
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instead of crossed, then the side of the 
battery which was before joined to the 
crossed wire would now be connected to 


earth and the same subsequent procedure 
followed. 


II—TO LOCATE A CROSS WHEN TWO GOOD 
WIRES ARE AVAILABLE. 

Method I assumes that the several wires 

in the lead-covered cable are all of the 
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same length and that at least one good 
wire exists in the cable. Now it may 
often happen that one wire, as the good 
one, is a central wire in the cable, and 
that the crossed wires are outside wires 
which on account of twisting around the 
inside wires are of a greater length. In 
this case r, does not equal / — r, (Fig. 1), 
and an error would be introduced. By 
the method to be described the distance 
to the fault (which may be a cross or a 
ground) can be determined as a certain 
fraction of the length of the lead pipe, 
and this distance will be independent o' 
the length of the faulty wire in the pipe 
or of whatever twist it may have. The 
only assumption which has to be made 
when extreme accuracy is sought is that 
the faulty wire shall twist in the same 
uniform manner throughout the entire 
length of the lead-covered cable. If it 
starts as an inside wire or an outside 
wire, it must continue as such. The lo- 
cation of the fault is determined by taking 
two readings with the arrangement as de- 
scribed for using method I, but with the 
connections made first as shown in Fig. 
2 and second as shown in Fig. 3. 

In Figs. 2 and 3, W and 5b are two 
good wires, and these wires may be in 
the cable or outside the cable and have 
any resistance, and 1 is crossed with n, 
or 1 may be grounded. The wires are 
joined together at station B, and at sta- 
tion A connections are made to the slide 
wire apparatus, first as shown in Fig. 2. 
It is required to find the distance x from 
station A to the cross or ground at j, this 
distance being measured along the lead- 
covered cable and having no reference to 
the actual length of the wire. Let the 
reading taken for a balance with the con- 
nections of Fig. 2 be called C. Now dis- 
connect wire w from the battery and con- 
nect the battery to one of the crossed 
wires or to ground, according as a cross 
or ground is to be located. The con- 
nections will now be as shown in Fig. 3. 
Let a second reading be taken for a 
balance and call this reading S. Then if 
1 is the total length of the lead-covered 
cable, the distance x to the fault from 
station A, measured along the cable is 
z=l > 

C 

In order that a balance may be ob- 
tained in the first instance, the wire } 
must have a greater resistance than the 
wire 1, or part or all of the wire between 
the posts g and h must be short-circuited. 
If it is found that to obtain a balance in 
the first instance the toucher ¢ would 
have to touch the wire f, g, h to the right 
of the post g, then any arbitrary resist- 
ance may be added to the wire b until the 
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reading ¢ comes on the scale between f 
and g. This resistance, if used, must be 
left in during both readings. It is better to 
add resistance to b than to short-circuit 
the wire g to h as the scale readings will 
ie longer and hence more accurate. As 
an illustration of the formula above, sup- 
nose the first reading ¢ is 400 scale divi- 
sions and the second reading 200 scale di- 
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\isions, and suppose the lead cable is 3,200 
eet long, then the distance from station 
\ to the fault is simply z = 3,200 x 
200 
00 = 1,600 feet. 

As the above two methods require no 
knowledge of resistance formula, or in 
‘act any electrical knowledge whatever, 
they may tbe readily applied by unskilled 
‘inemen and faults located, especially 
‘here the second method can be applied, 
with considerable accuracy. A special ad- 
antage of the second method is that it 
is only necessary to know the length of 
the cable and not the length or resistance 
of the two extra wires used. The algebraic 
theory of the second method is as follows: 
Figs. 4 and 5 are diagrammatic represen- 
tations of Figs. 2 and 3, corresponding 


letters having like meanings. With the 
conditions as shown in Fig. 4, * = — 


or b = 1, 
c 


Since f g = gh in resistance, if 1 is 
creater than 6 in resistance, the balance 
can not be found on the scale. In this 
case, short-circuit g h or, preferably, ald 
an arbitrary resistance to wire b. Chang- 
ing the connections to be as shown in Fig. 
ices 5 = . and substituting the 
value of d from the first equation. 

x 8 ex 


al r’cl—cx+al 


a. 





Ls(a+e) 
c(r +s) 


8 
8, a constant 2 = ] —. 
c 


8s 
> ae= butasa+e=r+ 


As 6b eliminates and w does not enter 
the equation, their resistance need not be 
known. 

” It has been shown how the two meth- 
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ods described may be applied with simple 
apparatus which any lineman can rig up 
in a short time and still obtain accurate 
results. 

An apparatus called the lineman’s fault 
finder has, however, been recently placed 
upon the market for locating faults by the 
above methods with ease and accuracy. By 
going into certain refinements such as se- 
lecting a long wire of great uniformity 
for the slide or touch wire, ani by sub- 
stituting for the extra length of wire, g, h. 
a resistance coil having accurately the 
same resistance as a length of 1,000 scale 
divisions of the slide wire, and by using 
a sensitive galvanometer, etc., an appa- 
ratus may be made which, by method II 
at least, will locate faults with the high- 
est possible accuracy, and with the great- 
est simplicity and despatch. 

The writer is indebted to C. L. Good- 
rum, of the United Telephone and Tele- 
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graph Company, of Philadelphia, for the 
first suggestions of the usefulness of the 
above methods of fault locating. 
sanaeeiesiiilfaginaons 
New Oil Engine. 

In a type of oil engine which has at- 
tracted much favorable notice the oil is 
vaporized and ignited without the use of 
any external source of heat. The main 
drawback has been that the engine would 
not run indefinitely with light loads, 
owing to the explosions not occurring 
with sufficient frequency to keep the 
igniting portion at a sufficiently high 
temperature. A modification of this type 
of motor just brought out by the Britan- 
nia Company, of Colchester, England, is 
claimed to be free from this drawback. 
The vaporizer is arranged, as usual, at 
the back of the cylinder. On the suction 
stroke a vapor valve is opened by the cam 
shaft, and through this valve air is drawn 
into the cylinder through the vaporizer, 
into which at the same time a little oil is 
sucked through an automatic valve. This 
mixture of air and oil is in itself too rich 
to be explosive and the main supply of 
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air is drawn through a separate air valve 
into the cylinder. Two passages connect 
the vapor valve with the cylinder. One 
of these is large and straight, while the 
other is narrow and U-shaped. The 
lower portion of the U contains the 
igniter—a piece of metal having ribs, 
which enable it to absorb heat readily 
when the explosion takes place. This 
piece therefore becomes and remains red 
hot, while the rest of the vaporizer is 
only at a black heat. The vapor which 
is drawn through this igniter on the suc- 
tion stroke is far too rich tv burn, but on 
the compression stroke air is forced back 
into the igniting piece and provides the 
necessary oxygen for the vapor already 
there to ignite. None of the exhaust 
passes through the igniter, which is con- 
sequently not cooled down in the case of 
a missed explosion. The proportion of 
oil and gas used is regulated by throttling 
the air supply. As already stated, part of 
this air is drawn through the vaporizer 
and the rest through the air valve. If the 
admission to the latter is throttled a 
greater proportion of the air used will be 
taken through the vaporizer and will 
carry with it a proportionately greater 
amount of oil. The maker claims that, 
once started, the engine will run abso- 
lutely without attention for several hours. 


German Telegraph and Telephone 
Statistics. 

Telegraphic and telephonic statistics 
for 1900 have just been printed in the 
Statistical Yearbook for the German Em- 
pire. 

Telegraphs—In 1900 Germany had 
24,471 telegraph offices, with 36,000 in- 


struments in operation; Great Britain, 
11,512 offices and 38,000 instruments; 
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and the United States, 22,954 offices and 
81,000 instruments. 

The number of telegraphic despatches 
transmitted in 1900 was: 


COMIITEOIE 6 «5 a ce cwcnsisas 92,000,000 
pi, oe ey 63,000,000 
ja ee nite ry Peer 50,000,000 
CE CEE TOPE TE CCEPCCE COUT 46,000,000 


Telephones—In Germany there were 
2,411 cities or towns having public mu- 
nicipal telephone systems, with 305,795 
connections. France had 1,199 public tele- 
phone plants, with 72,480 connections. 





280 





Vol. 43—No. 9 


The City and Interurban System of the Schenectady Railway Company. 


HE city and interurban system of the 
Schenectady, N. Y., Railway Com- 
pany offers an attractive proposi- 

tion for study from many points of view. 
A number of features of more than ordi- 
nary interest contribute to make the oper- 
ation, maintenance and utility of this sys- 
tem of electric traction remarkable. The 
convention of the American Street Rail- 
way Association, meeting at Saratoga, 
N. Y., September 2, 3 and 4, will centre 
interest to a greater or less extent-in this 
section of the country, and at this time a 
survey of the Schenectady railway system 
is appropriate and highly interesting. 

The city of Schenectady is located 
about 160 miles north of New York city, 
on the line of the New York Central & 
Hudson River Railroad. Its topographic- 
al position makes it the natural centre 
of a system of interurban roads radiating 
in several directions to a number of fea- 
ture cities in New York state. Albany, 
the capital of New York state, is fifteen 
and one-half miles southeast of Schenec- 
tady, and a magnificent double-track road, 
stretching in an almost perfectly straight 
line, has been in operation for over two 
years. To the north, to Ballston Spa and 
Saratoga, whose numerous mineral springs 
make this latter city one of the most 
popular resorts in the country, a double- 
track road about twenty-two miles in 
iength is about completed. Troy, a manu- 
facturing city of large proportions and of 
great commercial importance, is sixteen 
miles to the east, and a double-track road 
was completed between Schenectady and 
this city in March of the present year. 
To the south, a road is contemplated to 
South Schenectady and Altamont, a dis- 
tance of eleven miles; while to the west, 
a connection has been made with the 
Fonda, Johnstown & Gloversville Rail- 
road, making it possible to ride from Al- 
bany to Gloversville, a distance of fifty 
miles, without change of cars. 

In addition to this intercity service, 
which affords the pleasure-seeker the great- 
est variety of entertainment with regard 
to picturesque scenery and safe high- 
speed riding, the company has a city 
proposition to handle which approximates 
very closely to metropolitan conditions, in 
handling the rush-hour traffic which is 
imposed upon the system, due to the as- 
sembly and retirement of the employés 
of two of the largest manufacturing in- 
terests of the country, namely, the works 
of the General Electric Company and 
those of the American Locomotive Com- 


pany. 


To sum up, the Schenectady Railway 
Company is operating at present over 
seventy-five miles of track, and has in 
course of construction about thirty-six 
additional miles; while its equipment has 


an equipment of four closed cars, and at 
this period the company seriously con- 
sidered the proposition of cutting down 
the service to three closed cars because of 
the lack of patronage. The extraordinary 
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increased. since 1894 to over 100 cars, 
handling during the year ended July 30, 
1903, over 7,000,000 passengers. It seems 
remarkable that in 1894 the system con- 
sisted of two miles of single track, with 


growth of the system may be attributed 
to the rapid increase in the population 
of the city of Schenectady, due to the de- 
velopment of the two large industries 
noted ahove—the General Electric Com- 
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pany and the American Locomotive Com- 
pany. 

A fair idea of the increase in the popu- 
lation of the city may be gained from 
the following figures which have been 
iuken from authoritative statistics: In 
i880 there was a population of 13,655. 
in 1882 this was increased to 22,730; in 
i890, to 31,682; and in 1902, to 53,000. 
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up into first-class residential districts. 
The Schenectady Railway Company 
operates six lines in the city, under the 
following headway: State Street-Scotia 


Line, ten minutes; Bellevue-Aqueduct, 
seven and one-half minutes; Union Ave- 
nue Line, seven and one-half minutes; 
“A” Belt Line, five minutes; “B” Belt 
Line, five minutes; State Street Stub, 
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up a problem which presented many seri- 
ous phases. By building a loop at the en- 
trance of the works, with necessary stor- 
age tracks from which extra cars could 
be fed into the main line without inter- 
rupting the regular traffic, the company 
solved this problem successfully. In this 
manner 3,000 people are loaded and un- 
loaded from the cars in less than half an 
hour, and it is but fair to say that 
there is no discomfort in the traffic. 











‘he average number of em- 
loyés of the General Elec- 
‘ric Company and_ the 
\merican Locomotive Com- 
any in the first quarter of 
1903 was 15,408, with a 
total annual pay-roll of 
nearly $2,000,000. 

Union College, one of the 
oldest institutions of learn- 
ing in the country, is situ- 
ited at Schenectady. 

Improvements in street construction are 
voing on continually, and the city of 
Schenectady, while having passed through 
' boom which was in many ways similar 
io those witnessed in our western states, 
is still spreading, and a fine system of 
-treets is being laid out and rapidly made 


THe FuLLeR STREET CAR BARNS— 












OF THE H1GH-TENSIUN 


fifteen minutes. These lines cover 22.66 
miles within the city limits. 

The handling of the large number of 
employés of the General Electric Com- 
pany in the short space of time allowed 
before shop hours, and the inevitable haste 
with which the workers desire transpor- 
tation home after business ceases, brought 


In order to accommodate the large 
number of employés of the General 
Electric Company and the American 
Locomotive Company who live in 
neighboring towns, special cars are 
run directly to and from the works 














A TURN ON THE TROY Division, PRIVATE Rieut or Way—A Bit 
LtsE—WuaeEr_E Hieu Speen Is Easy. : 


over all interurban lines, both morning 
and evening. 

The accompanying map of the Schenec- 
tady Railway Company’s system will show 
the ramifications of the road and give a 
eood idea of the city and interurban di- 
visions. 

Both the Troy and Albany divisions are 
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operated on a. fifteen-minute headway 
from 9 A. M. to 8 Pp. M., and on a thirty- 
minute headway at other hours of the 
day. On the hour a special service has 
been established between Schenectady and 
Albany, called the Schenectady-Albany 
Limited. The trip is made in forty-five 
minutes, without stops outside of the city 
limits. For this special accommodation 
no extra fare is charged. A similar serv- 
ive will soon be put into effect on the 
Troy division. Round-trip tickets to Troy 
and Albany are sold at forty cents, and 
are interchangeable. A single fare is 
twenty-five cents. Commutation books 
containing fifty-two tickets, and limited 
to one month, are sold for $7.50. 

As may be seen from the map, the 
line from Schenectady to Albany is prac- 
tically a straight line. The track con- 
struction on this line approximates very 
closely to heavy steam railroad practice, 
and the riding is of the most satisfactory 
nature. he elimination of curves and 
the easy roll of the country allow a very 
high speed to be maintained on this di- 
vision. 

-The road from Schenectady to Troy 
abounds in picturesque views of the sur- 
rounding country and passes through the 
celebrated Mohawk Valley, bringing into 
view the Helderberg Range, the Catskill 
Mountains, the Adirondack and Green 
Mountains, and the famous Mount Mc- 
Gregor, N. Y. For some distance the 
cars on the Troy division parallel the 
Mohawk River, while the division run- 
ning from Schenectady to Aqueduct par- 
allels the Mohawk River and the Erie 
Canal for the greater part of its length. 

When the Ballston-Saratoga division 
has been completed, passengers will be 
taken from Albany and Troy, by means 
of a cutoff around the city of Schenec- 


tady, directly to Saratoga in about one 
hour. 
The company is erecting near the 


Aqueduct, and just outside of the north- 
erly limits of Schenectady, a double-track 
steel bridge having a total length of 
1,769.53 feet. This is being built by the 
American Bridge Company, and is of the 
riveted lattice truss type, pin connected, 
resting upon ten concrete and masonry 
piers. This bridge will be forty-five feet 
above low water. 

Plans have been made for a large ter- 
minal station in the centre of the city of 
Schenectady. The various executive offi- 
ces of the company will be located in this 
station, and also the offices of the entire 
operating departments. Suites of offices 
will be rented in this building, and a com- 
modious waiting-room will be established. 





ELECTRICAL REVIEW 


The interurban cars, as well as some of 
the city local cars, will loop around this 
office building, enabling the Albany, Troy, 
Saratoga, Amsterdam, Johnstown and 
Gloversville passengers to be conveniently 
transferred to any car desired. This ter- 
minal station will be on lines of such 
magnitude as will make it not only a 
model, but the first of its kind erected in 
any of the eastern cities. 

The rolling stock of the company is of 
the most modern type and is equipped 
throughout with apparatus manufactured 
by the General Electric Company. On 
the city system there are twenty-nine sin- 
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THE TRANSMISSION LINE FROM THE POWER 
PLANT AT SPIek’s Fatts, 
gle-truck closed cars, equipped with two 
G. E.-6% motors; eight  single-truck 
closed cars, equipped with two G. E.-57 
motors; four double-truck closed duplex 
cars, equipped with G. E.-52 motors; six 
eight-bench and twelve nine-bench single- 
truck open cars, equipped with G. E.-67 
motors; twelve thirteen-bench double- 
truck open cars, equipped with G. E.-67 
motors. On the interurban lines there 
are twelve forty-foot double-truck closed 
cars, equipped with G. E.-57 motors; ten 
forty-seven-foot double-truck closed cars 
with smoking compartments, equipped 
with G, E,-57 motors and G. E,-73 mo- 
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tors; six fifty-one-foot double-truck semi- 
convertible cars, equipped with G. E.-73 
motors. In addition to this, there is a 
miscellaneous equipment of six motor flat 
cars, twenty-five dump cars, six express 
cars, three rotary snow plows, three small 
snow plows, one sprinkling car and one 
sand car. These cars were furnished hy 
the St. Louis, Brill, Stephenson, Laconia 
and Jones car companies. The Brill semi- 
convertible cars are the most notable of 
the recent equipments. The interior of 
these cars is divided into two compart- 
ments separated by hardwood partitions 
having single sliding doors. The smok- 
ing compartment is eleven feet ten inches 
long, and the passenger compartment is 
twenty-seven feet ten inches long. Both 
compartments, are finished in dull ma- 
hogany, handsomely carved, and with 2 
ceiling of bird’s-eye maple with gold strip- 
ings. The seats are upholstered in leather 
The windows slide into the roof when not 
in use, and the cars are airy and -we'! 
suited for summer service. The plat- 
forms have enclosed round-end vestibules 
sheathed with steel. The trucks are 
equipped with four G. E.-73 motors, and 
the G. E. type M system of train control 
is used. The interurban cars are all 
equipped with the Magann system of air 
brakes. A storage tank capable of hold- 
ing 250 pounds of air is suspended below 
the car, and at all car houses and substa- 
tions compressor outfits are arranged to 
supply a full charge of air in less than 
one minute. The Albany cars are fitted 
with the Flood system of emergency track 
shoe brakes, as this is considered neces- 
sary for extra precaution, because of the 
ten-per-cent grade on State street, Al- 
bany, just below the Capitol. The shoe 
is pick-shaped, and the wheel runs up on 
it and becomes locked, traction going on 
to the lower side of the pick. 

A feature of the service on the Troy 
division is the placing of mail boxes on 
the front end of every car, so that any 
one along the route may stop the car to 
mail a letter. 

On the city lines seven-inch and nine- 
inch girder rails of the Lorain Steel 
Company’s section are used. The ties are 
firmly bedded in rock and concrete, with 
a concrete filliag up to the tie; and from 
the curb line to about eighteen inches 
from the outside of the tracks, asphalt 
paving is laid. Between the asphalt and 
the track, and between the tracks, vitri- 
fied brick filling is used. This affords a 
construction which it is easy to keep 
clean, which facilitates drainage, and pro- 
vides comfortable riding throughout the 
city limits, 























August 29, 1903 


The interurban tracks are laid with 
seventy-five-pound ‘T-rails, thoroughly 
ballasted with either gravel or broken 
stone one foot under the ties, and filled 
up even with the rail. The tracks are 
well trenched, and careful attention has 
heen paid to the drainage, several miles 
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numbers in consecutive order, and these 
are announced by the conductor. 

Span construction is used in the over- 
head work throughout the entire system, 
except on the Ballston division. For the 
city and interurban service thirty-five-foot 
and forty-foot chestnut poles, set 100 
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eight spans of the pony truss type, the 
total length of the bridge being 773 feet, 
of which 396 feet are laid with single 
track and 372 feet with double track, 
there being a siding on the bridge. On the 
Troy division there is a steel trestle 203 
feet long, with an average height of six- 
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if six-inch tile having ‘been laid alongside 
nd between tracks. 

Section houses provided with hand cars 
and all necessary track tools are main- 
iained at several points on the interurban 
jines, and the tracks are caréfully in- 
pected daily. Warning signals are pro- 
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feet apart, are used. On the Ballston 
division thirty-five-foot octagonal yellow 
pine poles, embedded in concrete, are used 
in connection with the centre-pole double- 
bracket construction. The tracks on the 
Ballston division are on thirteen-foot cen- 
tres, and the roadbed is graded twenty- 
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teen and one-half feet. On the Aqueduct 
line there is a pony lattice bridge 103 
feet long, with an average height of 
twenty-six and one-half feet. 

The car houses have been erected on 
Fuller street and on McClellan street, 
Schenectady, the latter having been but 
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vided at all danger points, and clusters 
of lights mark these spots at night. 

In order that the passenger may not 
become confused as to his or her where- 
abouts either by day or night, all sta- 
tions or stops along the lines are given 


nine feet. On the interurban lines 0000 
grooved trolley wire is used, and on the 
city lines, 000 grooved wire. 

A number of bridges have been neces- 
sary on this system. One at the Scotia 
crossing of the Mohawk River contains 
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recently ‘built. This building is 300 feet 
long by 116 feet wide, and is of brick 
with steel truss roof. Eight tracks are pro- 
vided, and each entrance is closed with a 
Kinnear rolling door. In the centre, four 
tracks have pits seventy-five feet long, and 
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at one side there are tracks having pits 
seventy-five feet long. One section of 
the building is partitioned off for a black- 
smith and machine shop seventeen feet 
wide by forty-two feet long, and one of 
the tracks extends through this shop. In- 
cluded in the equipment of this shop is 
a twenty-one-inch Barnes drill press, a 
Buffalo forge, a No. 3 Challenge tool 
grinder, and a four-ton Harrington hoist, 
together with all necessary equipment for 
handling light repairs. The building has 
a wing twenty-one feet long by sixteen 
feet wide. The front portion is used for 
the receiver’s room. The centre room is 
for employés and is provided with indi- 
vidual lockers extending entirely around 
the sides of the room, and opening from 
this is a large toilet room. In the rear 
is a stockroom and office for the store- 
keeper, with a separate room for the shop 
employés. One entire side of the Fuller 
street building is utilized for freight and 
express business. This is equipped with 
double doors and has a track at the side 
of the house. The other side of the house 
is utilized for the main repair shop. The 
equipment includes a 100-ton forty-inch 
by nine-inch Niles wheel press, a thirty- 
six-inch by sixteen-inch Fitchburg wheel 
lathe, a thirty-six-inch Niles boring mill, 
an eighteen-inch by eight-inch Reed lathe, 
a twenty-one-inch Barnes drill press, a 
Yankee drill grinder, a four-foot by four- 
foot Buffalo forge, a No. 4 Challenge tool 
grinder, two Patten motor lifts, and a 
five-ton seventeen-foot-span Morris crane. 

Plans have been completed and work 
will shortly start on a very complete re- 
pair shop, and when this is completed the 
Fuller street shop will be used exclusively 
for a car house. The building will be in 
three sections, the outside measurements 
being 201 feet by 210 feet 4 inches. First 
section will include armature room, ma- 
chine and blacksmith shops. Adjoining 
it will be an erecting room which will 
have 300 feet of pits. The centre section 
will have two floors. The front is to be 
utilized for offices for the various depart- 
ments, and the balance of the section will 
be utilized for storerooms. The first floor 
has a steam road track running through 
it. In front there is a team entrance 
provided with a platform scale. In the 
rear will be a large storeyard for rails, 
ties, special work and other large ma- 
terial. The third portion of the building 
will have three tracks and will be divided 
in the centre, the front being for the paint 
shop and the rear for carpenter shop. In 
addition to the machinery already owned, 
which will be centralized here, the com- 
pany will purchase two fifteen-ton hand- 
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operated cranes, a power rail bender, a 
motor flat car equipped with an electric- 
ally driven crane of five tons capacity, 
shapers, planers, boring mills and other 
machine shop equipment. The pits wil! 
be open, provided with concrete piers, and 
will have tracks provided with hydraulic 
jacks. 

A well-equipped emergency house is es- 
tablished in Schenectady, near the centre 
of distribution of the system. This 
emergency department is equipped with 
tower wagons provided with hose cross- 
ings, tools and wire. The house is ar- 
ranged similar to a fire engine house, and 
is connected with the automatic fire-alarm 
system. The wagons respond to calls in 
all districts covered by the electric light- 
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ing and railway system, and a number of 
men are kept in constant attendance. 

An extensive freight and express busi- 
ness has been developed, and carries on 
practically all the through business be- 
tween Albany and Schenectady. Arrange- 
ments will soon be made for a similar 
service on the Troy and other divisions. 
The freight and express business is con- 
ducted by the Electric Express Company, 
which maintains a distinct organization. 
Freight stations ‘have been established in 
both Schenectady and Albany, the latter 
being in connection with the station of 
the United Traction Company. The busi- 
ness is divided into three classes. Class 
A provides wagon service at both ends, 
handled at thirty cents per hundred- 
weight; Class B, goods which are not 
handled at either end, ten cents; and 
Class C, goods which require wagon serv- 
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ice at one end only, at fifteen cents. The 
company maintains three single and three 
double teams in Schenectady, and one 
double team and two single teams in Al- 
bany. The express cars make four round 
trips per day, and have a running time 
between cities of one hour and fifteen 
minutes. These cars are equipped so that 
they may be run two or more together, 
with multiple unit control. The road 
handles no free baggage. The express 
company calls for trunks in either of the 
cities and delivers them in the other at 
forty cents each. A large amount of 
trucking was formerly done between the 
two cities, but the electric line has elimi- 
nated this entirely. About four-fifths o/ 
the business is made up of incoming goods 
purchased by the Schenectady merchants. 
The following figures show the average 
carrying service done by the company: 
In May there were 1,272,173 pounds in- 
coming and 366,587 pounds outgoing. In 
June there were 1,431,444 pounds in- 
coming, with 315,901 pounds outgoing. 

All the car-card advertising on the sys- 
tem is handled by the company, a charge 
of $7.50 per month being made. 

A large tract of land at the east end of 
Ballston Lake, on the new branch, has been 
purchased, and plans are under way for 
an elaborate summer park. There will 
be a large casino, dance hall, pavilion, 
toboggan slide, carousel, baseball park, 
trotting track and a number of other fea- 
tures. Brandwine Park, Schenectady, is 
operated by the company, and is let out 
for picnics. This park contains a pavilion, 
refreshment stands and other buildings. 

A feature of the trafficking department 
is the advertising of “Twilight Trolley 
Tours.” Special cars leave the city sta- 
tion each evening and run for twelve 
miles, returning over one of the interur- 
ban divisions. The cars are decorated 
with colored incandescent lights, and have 
a shield, star or crescent on the front 
dash. These ornaments are wired with a 
single terminal, and the cars are used 
in the regular service during the day. A 
charge of twenty-five cents is made for 
the ride, and the load is limited to the 
seating capacity of the thirteen-bench open 
cars. 

The power used for operating the 


‘Schenectady 1ailway is furnished mainly 


by the Hudson River Water Power Com- 
pany from its large water power plant at 
Mechanicsville, augmented at times by 
the steam plant of the General Electric 
Company. The power is transmitted 
from Mechanicsville at a voltage of 
10,000 and a frequency of forty cycles 
over two entirely different routes. One 
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The second transmission line 































starting from Mechanicsville 
passes along the Erie Canal 
through Watervliet, where it 
turns and following the line of 
the Schenectady Railway Com- 
pany’s Troy division tracks enters 
the Troy substation, located at 
Lathams Corners. From here 
three No. 2 B. & S. wires follow 
across country to the Albany 
substation, located at Karner 
on the line of the company’s 
Albany division. Duplicate lines 
then follow the tracks located 
on the Albany-Schenectady 
turnpike into Schenectady to 
the General Electric works, 
thus making almost a_ circle 























ihese transmission lines crosses the 
country about in a straight line from 
\echaniesville to the General Electric 
works at Schenectady, touching Al- 
plaus and crossing the Mohawk River 
at the Seotia bridge. This is the main 
ine and consists of three No. 000 B. & 
S. bare copper wires mounted on double 
iiticoat poreelain insulators. The 
power transmitted over this line is used 
to supply the wants of both the Gen- 
cral Electric Company and the Schen- 
ectady Railway Company. The power 
used by the railway company in its 
Dock street substation is conducted by 
two No. 1 B. & S. three-conductor ca- 
bles, one being used exclusively for the 
railway load and the other for light- 
ing the city, being transformed to 
*,300 volts for the lighting circuits. 
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from Mechanicsville around through 
the substations and the General Electric 
works back to Mechanicsville. When the 
new Dock street substation is completed 
these transmission lines will be changed 
somewhat. The lines from the Albany 
substation will be rebuilt to consist of 
duplicate aerial lines of No. 1 B. & S. 
bare copper from the Albany substation 
to the city limits. The current will then 
pass underground through duplicate 
paper-insulated cables, each consisting of 
three No. 1 B. & S. stranded wires made 
into a cable, to the new Dock street sta- 
tion, instead of going direct to the General 
Electric works. The connection between 
the new Dock street station and the Gen- 
eral Electric power-house will be by three 
three-conductor No. 000 B. & S. cables 
placed in duct in the street. The line 
from the General Electric works to Me- 
chanicsville will remain unchanged. — 

The Hudson River Water Power Com- 
pany will furnish power from another 
source, i. é., Spier’s Falls, situated ap- 
proximately forty miles from Schenectady, 
over a transmission line direct to the 
power-house of the General Electric Com- 
pany. ‘The voltage of this line will even- 
tually be 30,000. 

Another steam source for supplying 
power to the railway company besides the 
present power-house of the General Elec- 
tric Company will be the large steam 
turbine station now being built by the 
General Electric Company. This station 
will contain at present three 1,500-kilo- 
watt Curtis steam turbine sets and will 
use Stirling boilers and electric auxili- 
aries. The station is designed, however, 
for a much larger capacity. 

The old steam power-house of the 
Schenectady Railway Company, on Dock 
street, is a one-story building, having a 
frontage on Dock street of seventy-four 
feet and extending 119 feet toward the 
tracks of the New York Central & Hud- 
son River Railroad Company. ‘The sta- 
tion is divided longitudinally by a party- 
wall into a boiler room on the south side 
and an engine and dynamo room on the 
north side. The use of steam has been 
discontinued, although the machinery 
has not been dismantled. The boiler 
room contains one Stirling and three 
Babcock & Wilcox boilers aggregating 
about 1,030 horse-power, while the engine 
equipment consists of one Erie simple 
and two vertical Westinghouse compound 
engines; one Ball & Wood engine having 
been sold recently. The railway ma- 


chinery at present operating in the sta- 
tion consists of three rotary converters 
made by the General Electric Company, 
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each of 300-kilowatt capacity at 760 revo- 
lutions per minute. There is also one 200- 
kilowatt, 800 revolutions per minute, 
compound-wound, General Electric ro- 
tary converter. The 10,000-volt, forty- 
cycle, three-phase current from Mechanics- 
ville is fed into the three 300-kilowatt 
rotary converters through nine static 
transformers of the air-blast type, each of 
110-kilowatt capacity and which trans- 
forms the voltage from 10,000 to 372. 

The 200-kilowatt rotarv converter is 
fed through a 225-kilowatt, three-phase, 
air-blast transformer. All of these trans- 
formers are provided with additional 
leads connected to the middle points of 
the secondary windings, in order that the 
rotary converters may be started from the 
alternating-current side at half voltage, 
thus cutting down the starting current. 

The railway switchboards are of the 
standard General Electric type for such 
installations, and are of black enameled 
slate, provided with the usual circuit- 
breakers, ammeters, knife blade switches, 
ete. One of the panels is provided with 
a total Thomson recording wattmeter. 
The 10,000-volt operating switchboard is 
placed in a gallery above the low-tension 
boards, and is equipped with oil switches, 
ammeters, ete. 

The Troy substation of the railway 
company is located at the intersection of 
the Loudonville road and the Troy- 
Schenectady turnpike. The lot covers an 
area of 3.22 acres. The building is one 
story and cellar, twenty-six feet by seventy 
feet. The station is built of brick and is 
thoroughly fireproof in construction. 
The floor is of concrete with a granolithic 
top. The apparatus consists of three 300- 
kilowatt rotary converters operating at 
760 revolutions per minute. The trans- 
formers are of the three-phase, air-blast 
type and are two in number, each of 330- 
kilowatt capacity. Each converter is also 
provided with a reactive coil in the alter- 
nating-current side for the purpose of 
regulating the voltage. Part of the cel- 
lar is made into an air-blast chamber for 
the transformers, while in the other part 
of the cellar the cablework and wiring is 
carried on insulators fastened to the walls 
and converter foundations. The switch- 
board is of black enameled slate and is 
made up of three direct-current feeder 
panels, two direct-current rotary panels, 
two alternating-current rotary panels and 
three 10,000-volt panels. The low-tension 
panels are all of the General Electric 
standard pattern, provided with circuit- 
breakers, ammeters, etc. 

The 10,000-volt panels are provided 
with single-pole, oil-break switches, 
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mounted in separate brick cells, about ten 
feet back of the panels themselves. Tho 
switches are provided with overload 1- 
lays, and in the panels themselves aic 
mounted horizontal, edgewise, black oxi- 
dized ammeters, voltmeters, power-facior 
indicators, and one round pattern, indu- 
tion, recording wattmeter. The bus-b:rs 
back of the panels are heavily insulated 
and carried on an insulated iron frame- 
work. All of the 10,000-volt feeders 
enter the station overhead and are con- 
nected with a suitable number of ligh:- 
ning arresters of the Wirt type. At this 
station there is also an air compressor for 
use in connection with the Magann air 
storage system. This air compressor ‘s 
operated by a belted twenty-horse-power 
induction motor. 

The Albany substation is a one-story 
frame structure with cellar, is forty-five 
feet square. The lot on which it stand; 
is 75 feet by 100 feet. The description 
of the Troy substation applies directly to 
that of the Albany substation. 

The Ballston substation is in process 
of construction and is intended to furnis!: 
current for the operation of the Ballston 
division of the railway company. The fol- 
lowing apparatus is in process of manu- 
facture by the General Electric Company : 
Three 300-kilowatt, forty-cycle, com- 
pound-wound rotary converters running 
at 800 revolutions per minute; three air- 
blast, 220-kilowatt transformers provided 
with double secondary windings; ore 
blower set, consisting of a two-horse-power. 
three-phase, induction motor, direct- 
coupled to a thirty-five-inch Buffalo forge 
fan; two forty-five-kilovolt-ampere, air- 
blast, reactive coils; one twenty-horse- 
power, three-phase induction motor with 
two pulleys for operating a Magann com- 
pressor and the necessary switchboard 
panels for the above apparatus. 

The property on which the new Dock 
street substation is built has a frontage 
on Dock street of 180 feet, while the di:- 
tance on the rear next to the New York 
Central & Hudson River Railroad Com- 
pany’s tracks is 368 feet. The depth of 
the lot is 165 feet. ‘The new substation 
is 165 feet eight inches front by forty-five 
feet two inches deep, and is of brick and 
steel construction, thoroughly fireproof 
throughout. The station is without a cel- 
lar for the reason that at times of 
freshets water from the Mohawk River 
and Erie Canal overflows and would in all 
likelihood flood the cellar. The outside 
walls of the basement are faced with 
brownstone and the basement itself is di- 
vided off by means of brick partition walls 
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into air-blast chambers, bus-bar compart- 
ments and oil-switch cells. 

On the first floor will be located all of 
the transforming apparatus, and this 
floor is of steel and concrete construction. 

The railway apparatus to be placed in 
this substation consists of two 600-kilo- 
watt, 600-volt, six-phase, forty-cycle ro- 
tary converters, together with two ninety- 
kilovolt-ampere air-blast, static transform- 
ers. Two 300-kilowatt, 600-volt, three- 
phase, forty-cycle rotary converters, and 
two forty-five-kilovolt-ampere, air-blast, 
reactive coils, and six 110-kilowatt, 10,- 
000-volt, primary, forty-cycle, air-blast 
transformers, space being left for a future 
600-kilowatt rotary converter. 

All of the 10,000-volt bus-bars, ete., are 
placed in the basement between brick and 
concrete barriers, and each phase is thor- 
oughly insulated. The transmission and 
primary lines leading to the various trans- 
formers are operated by means of oil 
switches, electrically operated, these 
switches being placed in brick cells. The 
switchboard panels are placed on the 
opposite side of the station from the 
switches and the operating voltage is re- 
duced by means of potential and current 
transformers so that at the switchboard 
panels it will not be greater than 150 
volts. The current for operating the 
oil switches is furnished by means of a 
storage battery, built by the Electric 
Storage Battery Company, of Philadel- 
phia, Pa., and consists of fifty-five cell:. 
The 10,000-volt bus-bars are arranged so 
that they can be sectionalized by means 
of knife-disconnecting switches. All of 
the switchboard panels are of black 
enameled slate and the instruments have 
the marine finish. Each of the three-phase 
incoming line panels has a ‘capacity of 
4,000 kilowatts at 10,000 volts, and each 
panel contains the following apparatus: 

One horizontal, edgewise ammeter; one 
horizontal, edgewise voltmeter ; one double- 
pull, overload relay with lamp for indi- 
cating the open and closed position of the 
oil switches; one controlling switch for 
oil switches, together with the necessary 
current and potential transformers and 
static dischargers. 

There are two three-phase, outgoing 
line panels with a capacity of 1,500 kilo- 
watts at 10,000 volts, and each panel con- 
tains one horizontal edgewise ammeter, 
one polyphase, induction, recording watt- 
meter (railway pattern), together with re- 
lavs, controlling switches, indicating 
lamps and current transformers and static 
dischargers. 

Each of the three-phase, rotary con- 
verter panels is equipped with a power- 
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factor indicator and horizontal, edgewise 
ammeter and a three-phase induction re- 
cording wattmeter, together with over- 
load relay, controlling switches for the 
oil switch, indicating lamps and secondary 
transformers. 

The lighting of the Dock street power- 
house has been worked out with a view 
of providing against any possible failure 
of current. The ordinary lighting will 
consist of twenty-four arc lamps, placed 
on brackets fastened to the sides of the 
wall and lighted by means of current from 
the ordinary lighting circuits of the com- 
pany. As an emergency lighting a num- 
ber of incandescent lamps will be mounted 
on the roof girders and will be fed from 
the railway circuit. Should both the rail- 
way and lighting fail, arrangements have 
been made for placing a number of lights 
on the storage battery. The station will 
be provided with a traveling crane having 
a capacity of fifteen tons and will be ar- 
ranged in such a manner that the track 
for this crane extends outside of the build- 
ing under an archway so that teams driv- 
ing under this archway may be unloaded 
directly by the crane. 

The Schenectady Railway Company, in 
addition to the express company, also 
operates the lighting and gas companies. 
The installed load of the lighting com- 
pany amounts to an equivalent of 84,000 
sixteen-candle-power lamps, while the 
motors for three-phase current number 
4,556. A great deal of this lighting is 
used for stores and signs, but over fifty 
per cent of the light is used for domestic 
purposes. This fact, and the great num- 
ber of meters installed in proportion to 
the population, is one of the features of 
the lighting system. The lighting com- 
pany also furnishes current for lighting 
the street lamps of the city, the series 
alternating tub transformer system with 
enclosed are lamps being used. Current 
is obtained from Spier’s Falls, Me- 
chanicsville and the General Electric 
Company, similar to the arrangement for 
the railway current, and is supplied to 
the Dock street substation at Schenec- 
tady. The apparatus at present consists 
of motor-generator sets and static trans- 
formers. Owing to the lack of capacity, 
three feeders are run on forty cycles, but 
the intention is ultimately, when the new 
Dock street station is completed, to fur- 
nish sixty cycles throughout. The new 
Dock street station will contain three 500 
and three 250-kilowatt motor-generator 
sets, and will be a model in every respect, 
using the most up-to-date switching and 
other apparatus. The distribution 
system in the centre of the city will be 
mostly underground, ducts being made 
for this purpose, and the cable now being 
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in process of construction. The system 
consists of  sixty-cycle, single-phase, 
2,300-volt primaries with manholes and 
subway transformers and a system of 
three-wire secondary mains. The under- 
ground cables will be run through the 
business portions of the city, and the 
outlying portions will be supplied by 
overhead feeders. The system of three- 
wire secondaries and banked trans- 
formers is used wherever convenient, in- 
dividual transformers being used only 
in isolated cases. 

A contract has just been obtained from 
the city of Schenectady for furnishing 
apparatus, pumps, motors, etc.. and 
tower for pumping water used for public 
purposes. This plant will consist of ver- 
tical high-head turbine centrifugal 
pumps, and will have a capacity of 
12,000,000 gallons daily. The pumps 
will be direct-connected to 800-horse- 
power, forty-cycle induction motors. 
This will be one of the first in- 
stallations of its kind in the world, and 
will be unique in type; and it is proposed 
to make a model in design and construc- 
tion. By a recent purchase of the Mo- 
hawk Gas Company’s plant, the railway 
company has added another division to its 
properties. Extensive plans have been 
laid to rebuild and add to the local plant, 
and scme of the work is already completed. 
The maximum capacity of the generating 
plant will be 1,750,000 cubic feet. The 
company is now serving 3,500 customers, 
sixty per cent of these using prepayment 
meters. Both coal and water gas is 
manufactured. 

The company maintains a very com- 
plete system of records and accounts. 
The general manager has before him at 
all times tabulated statements of the 
equipment and general condition of the 
system, and these are brought up to date 
at frequent intervals. All operating ex- 
penses and receipts are figured on a basis 
of eighteen-hour cars per day, and each 
item of expense is charged to its proper 
account. A detailed statement for each 
month, together with some statements 
obtained from well-known roads employ- 
ing the same system, is posted for com- 
parative purposes in the office of the gen- 
eral manager. An examination of the 
operating expense sheet for the month of 
May, 1903, gives the receipts per 
eighteen-hour car as $51.62. This is 
claimed to be higher than the receipts of 
any other similar proposition in the 
country. The operating expenses are 
given as 60.9 per cent of the gross re- 
ceipts. These figures do not include the 
lighting business or the express business, 
as these are operated as distinct organiza- 
tions. 

The discipline and spirit of the em- 
ployés are excellent, and the extremely 
liberal treatment of the employés by 
the company has brought about a con- 
dition of affairs which is a_ high 
tribute to the executive and operating de- 
partments. Promotion is by order of 
seniority, the men starting extra on the 
city cars and moving up to regular cars; 
then extra on local interurban cars, and 
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finally to regular service on a limited in- 
terurban car. All employés are allowed 
ten days’ vacation with full pay, after one 
vear’s service. The superintendent keeps 
a card index system, and a record of each 
man is placed in a filing case, together 
with application, medical examination 
and reports relative to his work. ‘There 
are three ways of action in case of infrac- 
tion of rules—first, by inspector; second, 
hy letter; third, a call before the superin- 
tendent. The latter action is seldom 
taken. The first failure to report on time 
calls for a suspension of two days; if re- 
peated again within six months, a sus- 
pension of five days. For the third time 
within six months the employé is calle.! 
hefore the inspector for trial. 

At the Fuller street car house an en- 
tire floor has recently been added and 
fitted up with a remarkably complete 
club room for the employés. The four 
front rooms are utilized for the office of 
the master mechanic, the company’s 
physician, the express manager, and the 
office of the benefit association. The club 


rooms include a billiard and pool room, a ° 


locker room, washroom with bathtubs and 
shower baths, two bowling alleys with 
platform for spectators, and a reading 
room, as well as an assembly room with 
platform and stage. The partitions be- 
tween the reading room and the assembly 
room are vertical sliding doors, so that 
the rooms can be thrown together for 
large gatherings. The dues of the asso- 
ciation are fifty cents a month, which is 
deducted from the pay of the men each 
month. The constitution provides that if 
the fund is not sufficient to meet the obli- 
x tions, the board of trustees shall 
have the right to each mem- 
ber not to exceed an additional fifty 
cents per month. Disability bv rea- 
son of accident or sickness insures 
a member an income of $1 per day for 
a period not exceeding ninety days. The 
death of a member provides an insurance 
of $150. The management of the asso- 
ciation is vested in a chairman and six 
members. The chairman is always an 
officer of the Schenectady Railway Com- 
pany, who appoints three members of the 
hoard of trustees, the other three being 
elected by a majority vote. These club 
rooms are so arranged that they present 
at all times a most inviting prospect to 
the employé with time on his hands, and 
are well worthy of inspection and study 
by anv one interested in economic condi- 
tions. 

The officers of the company are: Hins- 
dill Parsons, president; E. F. Peck, gen- 
eral manager; James 0. Carr, secretary- 
treasurer; J. J. Magilton, auditor and 
assistant treasurer; C. C. Lewis, chief en- 
gineer; F. G. Sykes, electrical engineer ; 
(. F. Coffin, manager gas department; 
kK. J. Ryon, manager express department ; 
Frederic Smith, superintendent; J. H. 
Aitkin, purchasing agent. Directors: 
Hinsdill Parsons, E. F. Peck, E. W. Rice. 
Jr., G. E. Emmons, F. 0. Blackwell, 
H. C. Wirt, J. R. Lovejoy, A. L. Rohrer, 
W. L. K. Emmett. 
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Refining Lead Bullion by Elec- 
trolysis. 


At a recent meeting of the American 
Institute of Mining Engineers, Anson G. 
Betts described a new method of refining 
lead by electrolysis. A solution of lead 
fluosilicate containing an excess of fluo- 
silicic acid has been found to work satis- 
factorily as an electrolyte for refining 
It conducts current well, is easily 
handled and stirred, is non-volatile and 
stable under electrolysis. It may be made 
to contain a considerable amount of dis- 
solved lead, and is easily prepared from 
inexpensive materials. It possesses, how- 
in common with other lead elec- 
trolytes, the effect of yielding a deposit 


lead. 


ever, 


of lead lacking in solidity which grows in 
crystalline branches toward the anodes, 
But if a reducing 
action, practically accomplished by the 


causing short-circuits. 


addition of gelatine or glue, be given to 
the solution, a perfectly solid and dense 
deposit is obtained, having very nearly 
the same structure as electrolytically de- 
posited copper, and a specific gravity of 
about 11.36 that of cast lead. 

A neutral solution of lead fluosilicate is 
partially decomposed on heating, but this 
decomposition ends when the solution con- 
tains about two per cent of free acid. The 
solutions desired for refining are not 
liable to this decomposition, since they 
contain much more than two per cent of 
free acid. The electrical conductivity de- 
pends mainly on the acidity of the so- 
lution. The first experiments were car- 
ried out without the addition of gelatine 
to the solution. ‘The lead deposit consist- 
ed of more or less separate crystals. The 
cathodes, which were sheet-iron plates, 
lead-plated and paraffined, had to be re- 
moved periodically from the tanks and 
passed through rolls to pack down the 
lead. When gelatine has been added in 
small quantities, the density of the lead 
is greater than can be produced by roll- 
ing the crystalline deposits, unless great 
pressure is used. 

As a starting material, hydrofluoric 
acid of thirty-five per cent is used. This 
is run by gravity through a series of 
tanks. In the top tank is a layer of quartz 
two feet thick, in passing through which 
the hydrofluoric acid dissolves the silica, 
forming fluorsilicie acid. White lead in 
the required quantity is added in the next 
tank, where it dissolves readily and com- 
pletely, with effervescence. All sulphuric 
acid and any hydrofluoric acid that may 
not have reacted with the silica precipi- 
tate out in combination with lead. The 
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lead solution is then filtered and run by 
gravity into the refining tanks. 

The anodes may contain any or all of 
the elements. Gold, silver, copper, anti- 
mony, arsenic and bismuth, being more 
electro-negative than lead, should remain 
in the slime in a metallic state, with per- 
haps tin; while zine, nickel and cobalt 
should dissolve. Iron dissolves only 
slightly. This process completely removes 
bismuth and antimony, and the small 
amount of tin—from 0.02 to 0.03 per 
cent—is easily removed by poling. 

The electrolyte takes up no impurities, 
except possibly a small part of iron and 
zinc. It may be purified in several ways. 
For example, the lead may be removed by 
precipitation with sulphuric acid, and the 
fluorsilicic acid precipitated with salt. By 
distillation of the sulphuric acid the fluo- 
silicie acid may be recovered. The only 
danger of lead poisoning to which the 
workmen are exposed occurs in melting 
the lead and casting it. 

This process is being used by the 
Canadian Smelting Works, at Trail, 
British Columbia. There are twenty-eight 
refining tanks, each eighty-six inches long, 
thirty inches wide and forty-two inches 
deep, each receiving twenty-two anodes of 
lead bullion, with an area of twenty-six 
by thirty-two inches exposed to the elec- 
trolyte on each side. ‘The total weight 
of anodes in each tank is three tons, and 
they dissolve in from eight to ten days. 
Kach tank contains twenty-three cathodes 
of sheet lead, prepared by depositing 
lead on paraffined iron cathodes. 

Zach tank is capable of yielding, with 
a current of 4,000 amperes, 750 pounds 
of refined lead per day. In addition to 
the ohmic resistance, there is a counter- 
electromotive force of about 0.02 of a 
volt per tank to be overcome. The tanks 
are made of two-inch cedar, bolted to- 
gether and thoroughly painted with rub- 
ber paint. 


The Journal of the Franklin 
Institute. 

The August issue of the Journal of the 
Franklin Institute contains an article by 
C. EK. Farrington, entitled “Defective Ma- 
chine Insulation.” This discusses the de- 
fects of various kinds of insulating ma- 
terials and their desirable qualities. There 
are, in addition, the following papers: 
“Safety Mining Lamps,” by Rufus J. Fos- 
ter; “The Utilization of Blast Furnace 
Gases for Power Purposes,” by Charles 
Kirchhoff; “On Convergents and Arith- 
metical Series, the Ratio of Whose Terms 
Approximates Successively the Value of 
a, and on Their Application to the Con- 
struction of Computing Machines,” by 
F. L. O. Wadsworth ; “Fuel Oil,” by John 
F. Rowland, Jr., and “The Census of 
Manufactures of 1900,” by Charles E. 
Munroe (concluded). 
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Electrical Patents. 


The Thomson Electric Welding Com- 
pany, of Lynn, Mass., has recently been 
granted, as assignee, a patent on a clamp- 
ing device for electric metal-working ap- 
paratus, which is the invention of 
Adolph F. Rietzel, also of Lynn, Mass. 


Sa ic itn f | 





ELECTRICAL REVIEW 


ble portion of the pieces to be welded or 
worked, so as to provide large areas 
through which current may be fed to the 
work, while at the same time giving ready 
access to the clamping devices and per- 
mitting the work to be readily inserted 
or withdrawn. Another object is to 
bring the line of clamping pressure upon 























CLAMPING DEVICE FoR ELECTRIC METAL-WORKING APPARATUS. 


The invention is designed more par- 
ticularly to improve the construction and 
operation of the clamping devices em- 
ployed for electric welding machines, al- 
though it may be also employed on ma- 
chines organized or adapted for use in 
carrying on other kinds of metal-working 
operations. The successful operation of 
clectrie welding machines depends almost 
wholly upon the construction of the clamp- 
ing devices which have to be adapted for 
various kinds of work and which must, 
moreover, be capable of holding the work 
tightly and be so constructed that the 
work may be quickly put in and taken 
from the clamps. They must ‘also be strong 
enough to hold the work firmly in the 
jaws without slipping when the pressure 
is applied to complete the weld or per- 
form other operations when the metal 
has been softened by the current to the 
required degree. One of the principal 
objects of this invention is to provide 
clamping devices especially suited for use 
with heavy work and readily adjustable 
for different classes or kinds of work. The 
invention may be employed, for clamping 
flat stock, straight pieces, angle work, 
round stock, or other material to be 
welded or otherwise worked when elec- 
trically heated. Another object of the in- 
vention is to provide for the application 
of a clamping pressure to a very considera- 


the work as near as possible to the line of 
heating or welding. In the preferred 
manner of carrying out the invention the 
two clamping jaws which hold the work 
are mounted at one side of the line of 
heating in such a manner that the press- 
ure shall be applied in a horizontal line 
or line substantially parallel to the bed 
of the machine, thus leaving the opening 
between the jaws free or clear from above. 
With one of the jaws is combined a suita- 
ble adjustable screw which is set or ad- 
justed for different sizes of work, and 
with the other jaw is combined a cam 
lever which is manipulated during the 
operation of the machine for carrying on 
a certain class of work or work of a cer- 
tain size with reference to which the op- 
posite jaw is adjusted by means of a 
screw, the latter adjustment being prac- 
tically a slow or fixed adjustment and the 
former or that which is carried on by 
means of the cam being the temporary or 
quick adjustment used in clamping and 
unclamping the work. Another feature 
of the invention relates to means for set- 
ting or adjusting the jaw for different 
classes of work and for at the same time 
providing a means whereby the jaw may 
be secured to the jaw-carrying slide and 
may be readily removed to permit the sub- 
stitution of jaws adapted for different 
kinds or forms of work. 
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Frank A. Merrick, of Johnstown, Pa., 
has devised and patented means for con- 
trolling electric motors and the Westing- 
house Electric and Manufacturing Com- 
pany, of Pittsburg, Pa., has obtained 
control of this patent. The invention is 
designed to provide an improved method 
of changing a pair of motors from series 
to parallel relations without the use of 
wasteful external resistance and by a 
series of steps which provides a nearly 
uniform acceleration in their speed, and 
which avoids undesirable circuit condi- 
tions. The invention more particularly 
relates to a system of motor control in 
which motors are changed from series to 
parallel relation by first connecting their 
fields only in parallel, then shifting them 
to a relation in which one of the motors 
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ExLectric Motor CONTROLLER. 


is shunted by the armature of the other 
motor whose field is in series with the 
first motor, and then finally connecting 
the two motors in parallel. In changing 
from the relation of parallel fields and 
series armatures to a relation in which one 
motor is shunted by the armature of the 
other motor it is of course necessary to 
change the armatures from series to 
parallel relation and the fields from 
parallel to series relation at a time when 
the motors are carrying considerable cur- 
rent and have attained considerable 
speed. The simplest and most obvious 
method of making this change is to open 
entirely the circuits through the motors 
and then recircuit them in the desired re- 
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lations. There is no objection to this 
provided that the period of open circuit 
is sufficiently brief not to affect the speed 
or counter-electromotive force of the 
motors. This, however, has not hereto- 
fore heen possible in practice for the rea- 
son that if the controller be moved rapidly 
across the open-circuit position the arcs 
which form between the controller con- 
tacts and fingers on leaving the preceding 
position are apt to be maintained across 
the open-circuit point until the succeed- 
ing position is reached. The effect of 
this, as will be readily seen, is in a meas- 
ure to superimpose one circuit condition 
upon another in a manner likely to re- 
sult in serious confusion of circuits and 
very probably give a short-circuit from 
trolley to ground. This is more apt to 
occur during the backward movement of 
the centroller from the position of parallel 
armatures to a position of parallel fields, 
the ares in the controller tending to main- 
tain the series position of the fields up to 
the time that the proper contacts in the 
controller are engaged to effect a multi- 
ple connection of the fields, in which case 
there can result a direct short-circuit 
from trolley to ground. Consequently, in 
order to avoid results of this character it 
has been necessary to make the points 
of open circuit sufficiently wide on the 
controller drum to ensure the extinguish- 
ment of all arcs in the controller while 
moving across this position. This, how- 
ever, leaves the circuit open for a period 
sufficiently long to affect the speed and 
especially under the condition of a heavy 
load, and the effect upon the car is notice- 
able. The present invention is more par- 
ticularly designed to provide a method of 
control in which the effect of opening the 
circuit in passing from the position of 
parallel fields to parallel armatures or the 
reverse is practically eliminated in so far 
as any objectionable confusion of circuits 
or effect upon the car is concerned. With 
this and the previously stated objects in 
view, the invention, broadly considered, 
consists in the method of carrying a 
pair of motors across an open-cirduit 
position on the controller by making the 
period of open circuit of brief duration 
and preceding and following such posi- 
tion in both directions of movement of 
the controller by circuit relations of the 
motors or motor elements of such char- 
acter as to avoid short-circuits and other 
undesirable circuit conditions which might 
otherwise result by reason of the fact 
that ares formed between the controller 
fingers and contacts might be maintained 
across the open-circuit position, and thus 
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tend to superimpose one set of circuit 


connections maintained through such 
ares upon another set established by the 
controller contacts, such preceding and 
following circuit relations being, further- 
more, such that the conditions which may 
result from such a superimposition of con- 
nections will by their nature and in view 
of the resistance of the maintained arcs 
be to a certain extent beneficial. More 
especially considered the invention con- 
sists in the employment of the above de- 
scribed method in changing a pair of mo- 
tors from a relation in which their fields 
are in parallel with each other and in 
series with their series-connected arma- 
tures to a relation in which the armature 
of one motor is in parallel with the other 
motor with its own field in series with 
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given voltage. It has been the usual prac- 
tice in the manufacture of glowers to 
form a rod or string of suitable length 
and of the desired diameter, then cut 
such rod or string into suitable sections or 
lengths, then fuse each end of each of the 
blanks by means of an electric arc to form 
a bead, and finally attach terminal wires 
to the beads by embedding the ends of 
the wires in the beads or otherwise. It 
is, of course, essential that all glowers in- 
tended for use in connection with a given 
voltage should be of substantially the same 
diameter and the same length. It has 
been the practice, therefore, after having 
formed a bead upon one end of the glow- 
er to hold the other end in the arc by 
means of suitable tweezers and to remove 
the glower from the arc for the purpose 
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Metruop oF MAKING ELectric LAMe GLOWERS. 


that motor; and in doing this the open- 
circuit position is preferably preceded by 
a circuit condition in which both arma- 
tures and one field are in series, with the 
other field open circuited. In the reverse 
movement of the controller the open-cir- 
cuit position is preceded by a circuit re- 
lation in which one armature and both 
fields are in series and the other arma- 
ture is open circuited. 

A new method of and machine for mak- 
ing electric lamp glowers of the type in 
which the glowers are non-conductors 
when cold and become conductors when 
heated, has been invented by Marshall W. 
Hanks, of Pittsburg, Pa., the well-known 
expert in this line, and George West- 
inghouse has purchased the patent. The 
object of the invention is to provide an 
improvement in the art which will cheap- 
en the cost of production of glowers and 
render it feasible easily and expeditiously 
to make any number of glowers of any 


_given length in order to adapt them to a 


- 


of measuring it. It will be readily under- 
stood that several removals of the glower 
from the are may occur before the de- 
sired length has been reached. In order 
to avoid the loss of time incident to the 
operation above specified and at the same 
time ensure an exact uniformity in the 
length of the glowers, Mr. Hanks has de- 
vised the following machine and method: 
As illustrated in the accompanying il- 
lustration, 1 and 2 are carbon rods or pen- 
cils which are included in an electric 
circuit and between the adjacent ends of 
which is formed the are which is utilized 
in the process. The outer ends of the 
carbon rods 1 and 2 are seated in socket 
pieces 3 that are rotatably mounted in 
heads 4, having gear-wheels 5, 6 and 7 
that receive motion from a rod or shaft 
8, on which the gear-wheel 5 has a slid- 
ing non-rotatable fit. The rod or shaft 
8 is provided at one end with a handle 
9, and the hubs of the wheels 6 are 
mounted upon screw-rods 10, the inner 
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ends of which are supported by station- 
ary heads 11, which also support the in- 
ner ends of the carbon rods 1 and 2. All 
of the parts thus far described are sup- 
ported by a frame 12, that is pivoted at 
13 to a standard 14, so as to permit the 
onerator to raise and lower the arc by 
means of the handle 9. The standard 14 
is so mounted on a base plate 15 as to 
ho turned on a vertical axis by means of 
the handle 9 to effect any desired lateral 
a‘justment of the are. Suitably mounted 
t» rotate upon or with a shaft 16 is a 
tuble 17, having a suitable number of 
notches or slots 18, the width of each slot 
|. ing slightly less than the diameter of 
the bead 19, on the end of a glower 20, 
«» that a glower may be inserted in each 
-!ot and ibe suspended by means of a pre- 
\ ously formed bead on one end from the 
upper side of the table. The shaft 16 may 
inclined to the vertical, as indicated, 

<> that if all of the notches 18 are pro- 
ided with glowers those on the side op- 
posite the are will not engage with the 
irbon as the table is rotated. A suitable 
device 16a may be employed for adjust- 
* the height of the table in accordance 
ith the length of glower that is desired. 
‘he table will obviously be located at a 
finite height for any given length of 
lower, and so the lower end of the blank 
vill project substantially into the middle 
of the are. At a suitable distance from 
ihe are is located a fixed screen 21, on 
which is placed a horizontal line 22, and 
t a suitable point between the screen 
nd the are is placed a magnifying-lens 
23, the lens being placed in such position 
's to project upon the screen a magnified 
image of the are and the lower end of 
ie glower. Since the employment of a 
-ingle lens will serve to project a reversed 
‘mage upon the screen, the line 22 will 
e located at the height corresponding to 
ihe length of glower desired. Since the 
rojecting image is several times the size 
if the object, the length may be very ac- 
‘urately measured. In performing the 
nethod, glower-blanks, which have been 
formed in the usual manner, each with a 
vead at one end, are placed in the slots 18, 
in the wheel 17, so that the previously 
ormed beads rest upon the upper edges 
of the slots. The frame 12 will then be 
so adjusted, both vertically and horizon- 
tally, as properly to locate the are with 
reference to the lower end of the glower- 
blank at the inner side of the table. Any 
desired adjustment of the carbon rods 
with reference to each other may also be 
effected by rotating the handle 9. It wil! 
be seen, therefore, that the operator has 
complete control of the position of the 
arc. Inasmuch as the gauge line 22 and 
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the table slot 18, which is located above 
the arc, have a definite fixed relation to 
each other as regards elevation, a given 
length of glower may always be secured 
by giving the table a small rotative 
movement as soon as the inner side of the 
bead coincides with the gauge line. The 
glowers may thus be successively moved 
into position for treatment, and as the 
table is rotated the completed glowers 
may be removed and their places filled by 
blanks, thus making the operation sub- 
stantially continuous. 
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The Marconi System and the Yacht 
Races. 

Melville E. Stone, general manager of 
the Associated Press, contracted with the 
Marconi Wireless Telegraph Company to 
report the yacht races and this was car- 
ried out with great success. Mr. Stone 
chartered the fast and commodious steam 
yacht Chetolah, owned by A. J. Wise, the 
head of the well-known electrical house 
of J. H. Bunnell & Company, and from 
its deck the bulletins were sent every few 
moments to the Marconi station at 
Jamaica, L. I., forwarded from there to 
the headquarters of the Associated Press 
on Broadway, New York city, and in- 
stantly distributed throughout the country. 
As the first day was foggy at times, the 
races could not have been reported during 
these periods with any promptness in any 
other manner, and the results were of 
great satisfaction to the Associated Press 
and its newspapers, and was an undoubt- 
ed triumph for the Marconi service. 

The editor of this journal was a guest 
of the Associated Press on the occasion on 
board the Chetolah. The following mes- 
sage was received from him by wireless 
service at the ELectricat REvIEw office 
immediately after the first race was de- 
clared off. 


On board yacht Chetolah, 
By Marconi wireless telegraph: 
Race declared off at three forty-five, Re- 
liance having sailed one-half course sev- 
eral minutes ahead of Shamrock. 


The Associated Press was represented 
on board by a very able staff of experts, 
and the Marconi Wireless Telegraph Com- 
pany of America was represented by Will- 
iam H. Bently and George W. Fishback. 
The operator for the wireless service was F 
Newman, and notwithstanding that there 
were other wireless systems in operation, 
the thirty odd bulletins sent out were re- 
ceived promptly and correctly. 





--- 
Index of the Technical Press. 

The July issue of the Index of the 
Technical Press contains about 2,900 ref- 
erences to technical articles appearing in 
the technical press within the last month 
or so. This index covers practically all 
the technical journals of the world, mak- 
ing it very valuable to students and en- 
gineers. 
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Street Railways of Leipzig. 

Mr. Brainard H. Warner, Jr., consul 
at Leipzig, Germany, has submitted the 
following interesting communication: 

In the spring of the year 1872, the first 
street-car line in this city was opened to 
the public. The cars were, of course, 
drawn by horses—as they were at that 
time in almost every other place. 
tinued in operation until 1895. 

CONCESSIONS. 

In 1895 the Leipzig city council, the 
Minister of the Interior concurring, 
granted concessions to two companies ‘o 
build electrical street railways upon con- 
ditions almost identical, the principal fea- 
tures of which are: The concessions ex- 
tend forty years from the date the lines 
were first put into operation (in 1895 and 
1896, respectively), at the end of which 
time all the lines and rolling stock which 
were then built, or which may thereafter 
have been built, are to revert to the city, 
with the exception of the grounds, build- 
ings, machinery, and those motor cars 
which shall have been built within the 
last preceding five years. 

Rights of City—The city has the right, 
however, to buy such grounds, buildings, 
machinery and cars at the price at which 
they are assessed. In addition thereto, the 
city has the right to take over the lines 
after the expiration of twenty years upon 
the payment of the full assessed value of 
the grounds, buildings, machinery and 
those motor cars which shall have been 
built in the five years immediately pre- 
ceding, and the full assessed value of the 
roadbeds and rolling stock; after twenty- 
five, thirty or thirty-five years, in addi- 
tion to paying the full price for the 
grounds, ete., seventy-five, fifty or twenty- 
five per cent of the assessed value of the 
roadbeds, ete., respectively. The city 
must also pay, should it take over the 
lines, or either of them, at the end of 
twenty years, thirteen times the amount 
the net profits have averaged during the 
five years just preceding; after twenty- 
five, thirty or thirty-five years, ten and 
three-fourths, eight or four times the aver- 
age net profits, respectively. From the re- 
ceipts, the running expenses, 4.5 per cent 
for dividends upon the capital stock, and 
a like sum for interest on the bonds are to 
be deducted in order to determine the net 
profits. 

Forfeiture of Rights—The right of 
either company, or both, may be forfeite. 
should one or both of them discontinue 
running cars along all of the lines or any 
part or parts thereof without the sanc- 
tion of the local authorities; if they fail 
to comply with any ordinance within a 


It con- 
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reasonable time after having been re- 
quested to do so in writing; if the funds 
for running expenses be attached or are 
otherwise made away with, or if the Royal 
Ministry should advise that such action 
be taken. 

Stockholders’ Rights—If, on account of 
any of the foregoing reasons, the city 
should take over the roads or either of 
them, it must pay to the stockholders of 
the company or companies an amount 
which a specially constituted board of ex- 
perts may determine the plants, equip- 
ments, grounds, buildings, ete., to be 
worth. 

Payments for Street Rights—After the 
first three full years the lines are in operd- 
tion, they must pay the city for the use 
of the streets two per cent of the gross 
receipts, which amount will be increased 
one per cent after the lapse of every five 
The 


lines must pay for paving and repairing 


years, until it reaches five per cent. 


the streets where new tracks are put down, 
in the one instance, and where the run- 
ning of the cars is responsible for the 
wear and tear thereof, in the other. 
CAPITAL. 

The Grosse Leipziger Strassenbahn 
Gesellschaft, the larger company, known 
as the “Blue Line,” is capitalized at 
10,000,000 marks ($2,380,000), which ts 
divided into 10,000 shares of 1,000 marks 
($238) each. It has a bonded indebted- 
ness of 10,000,000 marks ($2,380,000), 
bearing four per cent interest per annum, 
which is divided into 6,500 bonds of 1,000 
marks ($238) each, and 7,000 bonds of 
500 marks ($119) The company 
has paid regular dividends to its stock- 
holders since 1896, when it began opera- 
as follows: For the years 1896, 
1898, 1899, 1900, 1901 and 1902, 
six, eight, eight, eight, seven, five and one- 
half and five and one-half per cent, re- 


each. 


tions, 
1897, 


spectively. 

The Leipziger Elektrische Strassen- 
hahn Gesellschaft, the other, known as the 
“Red Line.” is capitalized at 6,250,000 
marks ($1,487,500), which is divided inta 
6,500 shares of 1,000 marks ($238) each 
It has a bonded indebtedness of 4,000,000 
marks ($952,000), bearing four per cent 
interest per annum, which is divided into 
2.000 bonds of 1,000 marks ($238) each 
4,000 bonds of 500 marks ($119) 
each. Regular dividends have been paid 
the stockholders since its organization, as 
follows: 1895 to 1899, four per cent per 
annum; 1900, three per cent; 1901, two 
per cent, and 1902, two per cent. 

KQUIPMENT AND ROLLING STOCK, 


and 


The overhead trolley system is used by 
both companies. The trolley wires are 
suspended in the air by wires fastened to 
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the houses on either side of the streets. 
Where there are no houses, iron posts, lo- 
cated perhaps two feet in from the curb- 
stone, are used as supports. The tracks 
are laid with such exactness and precision 
that there is little delay or annoyance 
caused by the trolley arm becoming dis- 
placed. 

The lines have 211.57 kilometres 
(131.17 miles) of tracks, including those 
in the various car sheds, 124.51 kilometres 
(77.2 miles) of which belong to the 
larger company and 87.06 kilometres 
(53.97 miles) to the smaller. The former 
has had, for several years past, its own 
car shops. It has 275 motor cars and 112 
closed and thirty open trailers—in all, 
417 cars in use. The smaller company 
has 130 motor cars and twenty closed and 
thirty open trailers—in all, 180 cars in 
use. The smaller company’s cars are fitted 
with the ordinary hand brakes, while 
those of the other (the Blue Line) have 
the latest Westinghouse air brakes at- 
tached, in addition to the hand brakes. All 
cars are lighted by electricity, oil lamps 
being sometimes placed in one corner at 
either end, but, strange to say, none of 
the cars is heated, even in the coldest days 
in winter. In winter the car floors are 
covered with straw, and strips of cheap 
cotton-plush cloth are hung before the 
windows to keep at least some of the cold 
air off the passengers’ backs. 

AUTOMATIC SIGNAL BOXES. 

An automatic signal box was first intro- 
duced by the smaller company last year. 
These boxes are placed at the crossings 
of electric street railways to warn motor- 
nen of the approach of cars in another 
direction. They have been found to be 
very satisfactory by both companies, as 
they are no longer compelled to station 
flagmen at the crossings or to have the 
conductors run forward to see if the way 
is clear. 

TRAFFIC AND SERVICE. 

Cars are run from 5.17 in the morning 
until midnight, upon schedules varying 
from four to fifteen minufes apart. Munic- 
ipal ordinances prescribe that street cars 
shall not run at a higher rate of speed 
than nine miles an hour in the business 
sections; with trailers, 7.2 miles; and in 
the suburbs, fifteen miles, or twelve miles 
with trailers. Cars are not to be stopped 
at every corner to let passengers on or off, 
but at places perhaps 250 yards or less 
apart, marked for the guidance of the 
public by iron signposts placed a foot or 
two in from the curbstone. 

To each motor car there is a motorman, 
who is forbidden to talk with passengers, 
and a conductor, whose duty it is to be 
on the back platform every time the car 
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stops to help passengers on or off. A mu- 
nicipal ordinance requires that when a 
trailer is attached another conductor must 
be carried to look after it. Trailers and 
motor cars are not connected by a passage- 
way, and passengers are not allowed to 
go from one to the other without paying 
an additional fare. There are twenty seais 
in each car and when all are taken no 
more passengers are allowed inside, as 
the aisles must be kept clear. 

There are a certain number of stand- 
ing-room places on the front and rear 
platforms—perhaps fifteen on an average. 
When these are taken and the inside is 
full, the conductor hangs out at the rear 
end of the car by the entrance a sign 
“Occupied,” and no more stops are made 
to take on passengers until some are first 
let off. 

FARES. 


The fare for a single trip is ten pfen- 
nigs (2.38 cents), which entitles one to 
a free transfer. Passengers carrying large 
baskets, ‘bundles, etc., must pay a full 
fare for such.! 

The Red Line issues six tickets for 
fifty pfennigs (11.9 cents). Both lines 
issue commutation tickets good for three. 
six and twelve months, respectively. Posi- 
men and telegraph and messenger boys 
are carried by contract, the Imperial Goy- 
ernment paying a yearly sum _ therefor. 
More than seven at a time, however, ma) 
not ride on the same car. 

All employés of the city, as well as 
those connected with the police depart- 
ment, when in uniform, are entitled to 
ride upon the front platform free of 
charge, but never more than two at a 
time. In addition thereto, a large num- 
ber of the city officialsk—at the present 
time 560—are given “annual passes.” 

To school children under fifteen years 
of age are issued special cards, which ar 
good only upon the lines running between 
their respective homes and the schools 
they attend and between certain hours of 
the day. Under no circumstances are 
these children allowed to get on or olf 
the cars while they are in motion. 

In the year 1902 the cars of the Grosse 
Leipziger Strassenbahn Gesellschaft trav- 
eled 14,399,902 kilometres (8,927,939.24 
miles) and received 4,241,973.83 marks 
($1,009,589.77) for carrying 45,007,637 
passengers. The company’s receipts were 
9.4 pfennigs (2.24 cents) per passenger 
and 29.5 pfennigs (7.02 cents) per car 
kilometre (0.621 mile). 

The cars of the Leipzig Elektrische 





1A pernicious habit on the part of many, which may 
be said to have almost become a local custom. is that of 
feeing conductors. This is practised by even those who 
are in most moderate circumstances. A passenger pay- 
ing the regular ten-pfennig fare will, at the time the 
fare is paid, hand the conductor an additional five 
pfennigs (1.19 cents). 
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Strassenbahn Gesellschaft during the 
same period traveled 565,004 kilometres 
(350,302.48 miles) and received 1,659, 
407.95 marks ($395,062.86) for carrying 
18,160,928 passengers. The receipts of 
this company were 9.1 pfennigs (2.16 
cents) per passenger and 26.02 pfennigs 
(6.53 cents) per car kilometre. 


WAGES. 

The wages of a conductor is eighty- 
four marks ($20) per month for the 
first year’s service; the same amount 
is paid a motorman for the first six 
weeks he works. After their respec- 
tive apprentice terms have expired they 
are paid from ninety marks ($21.42) 
to 120 marks ($28.52) per month, 
the amount being fixed by the length of 
time they have been employed. The men 
are given one day off in every six, seven 
or eight, depending upon the number of 
hours each one is compelled to work daily. 
A working-lay is usually from ten to 
twelve hours. 

CLEANING AND REPAIRING STREETS. 

In the expenses are included the cost of 
new materials, repairs and cleaning and 
repairing the streets. As to this last 
mentioned, it should be said that the 
streets are cleaned and sprinkled by the 
city government, for which service the 
railway companies are charged as follows: 
or sprinkling and cleaning streets paved 
with asphaltum, granite blocks, macadam 
and wood blocks, three pfennigs (0.7 
cent), two and one-third pfennigs (0.6 
cent), five-sixths of a pfennig, (0.2 
cent), and three pfennigs (0.7 cent) per 
square metre (10.7 square feet) per 
month, respectively, and, in addition 
thereto, five per cent for supervising the 
work. Last year the Blue Line paid 76,- 
116.95 marks ($18,187.25) and the Red 
Line 48,663.76 marks ($11,581.97) for 
this purpose. Street paving and repair- 
ing is done by contract. The city, how- 
ever, superintends the work, to see that it 
is properly done, and for this service 
charges five per cent of the contract price. 
Last year the Blue Line paid 239,502.15 
marks ($57,001.51) for this purpose, and 
the Red Line 138,267.21 marks ($32,907.- 
60). 

In winter when the snow falls the 
street-car companies must keep their re- 
spective tracks clear, and for this purpose 
snow plows are used. The Blue Line 
has fifteen such plows and the Red Line 
six. The snow is piled on either side of 
the tracks and carted away by the city, 
which charges the street-car companies 
from 1.80 marks (43 cents) to 2.75 marks 
(65 cents) per wagon load containing 
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about two cubic metres (seventy-one cubic 
feet), the price depending upon the length 
of the haul. Last year the Blue Line paid 
9,723.85 marks ($2,314.28) for having 
snowed cleared away. 


INSURANCE OF EMPLOYES. 


For the benefit of those employés whose 
wages do not exceed 2,000 marks ($476) 
per annum, sick, accident, life insurance 
and assurity funds are established. These 
are also charged to the expense accounts, 
as is also the cost of the employés’ uni- 
forms, each man being provided with at 
least one uniform, two caps, an overcoat, 
ete., per annum, except, however, those 
who are working for the first year, from 
whose wages ten pfennigs per day is de- 
ducted to pay for the uniforms. Under 
taxes are included the two per cent of 
the total receipts, which were mentioned 
in the paragraphs entitled “Concessions,” 
taxes upon real estate, revenue stamps, 
ete. 

FINANCIAL STATEMENT. 

The condition of the two railway com- 
panies at the end of the calendar year 
1902 is shown in the following statement: 








Debit. | Blue Line. | Red Line. 

SNES 6 icon oss Wate<scees $278,335.48 | $107,710.44 
Expenses.... ... sseeeees 296,370.18 | 136,566.67 
Err rc rer ce 35,917 36 | 14,995.58 
Interest account.... ........ 98,175.54 | 45,431.32 
Gross profits ....  s.seeeee | 39,891.65 | 94,8 4.40 
Total debit............. | $1,018,190.2i | $399,538.41 
Credit (total income ........ 1.018,190.21 | 399,538.41 

' ' 
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The -Production of Copper in 1902. 

In his report to the United States 
Geological Survey on the production of 
copper in 1902, Mr. Charles Kirchhoff 
savs that the copper-mining industry of 
the United States suffered during 1902 
from the reaction which followed the un- 
successful attempt during 1901 to main- 
tain the value of the metal at an artifi- 
cial level. The collapse which came 
toward the close of 1901 left many pro- 
ducers committed to sales covering a long 
period, at low prices, with the menace of 
heavy accumulations of metal constantly 
over the market. Yet production was 
heavier during 1902 than it had been in 
1901, because some of the important 
mines were worked to‘full capacity and 
because some of the enlargements and im- 
provements previously begun became ef- 
fective during the year. Furthermore, a 
number of new enterprises first produced 
important quantities of metal. On the 
other hand, accidents and labor troubles 
cut down the outputs of some of the 
larger undertakings. Unless unforeseen 
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events cause widespread or prolonged 
stoppage of operations at the mines, Mr. 
Kirchhoff thinks that the production of 
copper in the United States will be con- 
siderably larger in 1903 than it has ever 
been. ‘The Lake Superior district will 
yield considerably more copper; Arizona 
is expected to return a considerably larger 
product; Utah may reach a total of 35,- 
000,000 pounds; and Wyoming, Nevada, 
Colorado, New Mexico, and the southern 
states will report an increase. 

The consumption of copper in the 
United States was enormous in 1902. It 
was larger also in other leading industrial 
countries. 

As compared with 268,782 long tons in 
1901, the total production of copper in 
the United States in 1902 was 294,423 
long tons of which the Lake Superior 
district produced 76,165, or 25.9 per cent; 
Montana, 128,975 long tons, or 43.8 per 
cent, and Arizona, 53,547 long tons, or 
18.2 per cent. This is an increase in the 
total production of 25,641 long tons, or 
nearly ten per cent, as compared with 
1901. 

Utah is forging to the front as one of 
the most important copper states, and 
it is notably in the Bingham Camp that 
development has been most rapid. 

Only small quantities of copper ore 
have been shipped from Alaska to Puget 
Sound smelters, but it is known that large 
deposits of copper ore exist, whose devel- 
opment is being taken seriously in hand. 

The imports in copper ore in 1902 
were valued at $7,921,641, as compared 
with $14,394,663 in 1901; and the im- 
ports of copper in bars, ingots, pigs and 
in manufactured forms were valued at 
$12,864,021, as compared with $11,820,- 
159 in 1901. The exports of domestic 
copper in different forms were valued at 
$46,811,729 in 1902, as compared with 
$36,071,448 in 1901. The exports from 
Baltimore, Md., increased from 54,377,- 
355 pounds in 1901 to 103,607,256 pounds 
in 1902; and from New York the increase 
was from 133,540,150 pounds in 1901 to 
236,622,515 pounds in 1902. 

In the aggregate the reporting mines 
had a stock of 155,665,652 pounds of 
copper on January 1, 1903, as compared 
with 282,014,297 pounds on January 1, 
1902, a decline of over 126,000,000 
pounds during 1902. 

The estimated consumption in 1902 was 
551,688,191 pounds, as compared with 
382,761,014 pounds in 1901, and with 
356,891,121 pounds in 1900. The aver- 
age selling price of Lake copper during 
1902 was 11.86 cents per pound. 
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InpustRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Electric Elevators. 
The accompanying illustrations show 
two of the types of electric elevators built 








Fig. 1.—MAGNET CONTROLLER FOR ELECTRIC 
ELEVATORS. 


by the Otis Elevator Company, 71 Broad- 
way, New York city. Fig. 1 shows the 
apparatus used in connection with the 
electrical system of control. The con- 
tacts are of liberal proportions and every 
part is built in the most substantial man- 
ner. 

Fig. 2 shows the apparatus for me- 
chanical control. The main line or re- 
versing switch shown in the upper part 
of the illustration is operated mechan- 
ically, and the smaller switches below, 
which cut out the starting resistance, are 
operated by magnets, as shown in the 
large controller in Fig. 1. 

There are two systems of control for 
electric elevators—the electrical and the 
mechanical. In the former, the elevator 
is controlled by a small switch within 
the car, operating pilot circuits which 
open and close the main line and revers- 
ing switches. On starting, there is con- 
siderable resistance within the armature 
circuit, and as the armature accelerates, 
this resistance is automatically cut out 
step by electrically operated 
By this means the current is 


step by 
switches. 








absolutely prevented from increasing 
above the amount for which the motor is 
designed, and a gentle start proportionate 
to load is secured. 

The mechanical system of control 
differs from the electrical in that the line 
switch is opened, closed and reversed 
through the medium of a lever or a hand- 
wheel within the car by purely mechan- 
ical means. Closing the switch admits 
starting current only to the motor, and 
thereafter the control proceeds in the 
manner already described, in the respect 
that the starting resistance is cut out 
from the armature circuit by automatic 
switches step by step as the motor accel- 
erates, the same protection of the motor 
against heavy currents being thereby af- 
forded. 

Fig. 3 illustrates the Otis standard 
drum-type of the direct-connected ele- 
vator engine, placed immediately over the 
hatchway where ordinarily the overhead 
sheaves would be located. This method 
of installation has many desirable fea- 
tures, an important one being the entire 
freedom from elevator machinery in the 
basement space, which in many build- 
ings is very valuable. 

The double-worm 


machine 


electric 


thousands of buildings where basement 
space is particularly valuable or where 
this method is for other reasons favored 
by the architects or engineers. 

Fig. 4 shows an electric elevator with 
push-button control. This type of ele- 
vator is designed particularly for private 
residences. No attendant is required, the 
elevator is always ready for service, and 
it is equipped with every safeguard which 
human ingenuity can devise against dis- 
ability or accident. A passenger desir- 
ing to use the elevator presses a button 
placed near the elevator shaft, and the 
car, if not in use, immediately travels to 
that floor and stops automatically. When 
the car has come to rest at that floor, the 
door can be opened. The passenger then 
enters the car and closes the door. The 
car will not leave that floor unless the 
door is tightly closed. Inside the car 
there is a series of push-buttons num- 
bered to correspond with the various 
floors. The passenger pushes the proper 
button and the car proceeds to the de- 
sired landing and stops automatically. Not 
until the passenger has left the car and 
closed the door can the elevator be con- 
trolled from any other floor. Should the 
passenger desire for any reason to stop 





Fic. 2.—Sem1-MAGNET CONTROLLER FOR ELECTRIC ELEVATORS. 


shown in Fig. 3 is reeommended for high- 
speed passenger service, rather than the 
single-worm type. It is provided with 
electrical control only, the controlling ap- 
paratus being also located overhead ad- 
jacent to the engine. The double worm 
is equally adapted, of course, for installa- 
tion in the basement, and is so located in 


the car at any point in its travel, he can 
do so instantaneously by pushing the 
safety button with which the car is pro- 
vided. 

This type of elevator, although origi- 
nally designed for private residences, has 
been installed with most satisfactory re- 
sults in apartment houses, hospitals and 
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other places where the service is inter- 
mittent and it is desired to do away with 
the expense of an attendant. 

The long and varied experience in ele- 












Fic. 3.—Droum TyPpE ELEVATOR ENGINE 
PLACED OVER HATCHES. 


vator manufacturing has enabled this 
company to produce an electric elevator 
which in operation has been preeminently 
successful. The company has in actual 
operation at this time more than 10,000 
electric machines in the United States 
and foreign countries. 

The illustrations herewith only give an 
idea of the elevator apparatus manufac- 
tured by this company. The company also 
makes electric elevator engines with sin- 
gle and double-worm gear, for both direct 
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and alternating currents; electric dumb- 
waiter engines; internal geared electric 


freight engines ; single-belt electric freight 
combination passenger and 
freight elevator engines; electric side- 


elevators ; 


walk hoists; vertical-cylinder hydraulic 
elevators; horizontal-cylinder hydraulic 
elevators; high-pressure inverted plunger 
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New Artificial Gutta-Percha. 

A new concern has been started in 
England, with a branch in Germany, to 
manufacture artificial gutta-percha under 
the “Gentzsch” patents and rights. 

If the material should indeed realize 
the eminently satisfactory reports which 
have so far been obtained, there ought to 
be a very large market for this product, 
especially in view of the ever-increasing 
demand and the shrinking supply of the 
natural product. A well-known European 
expert is quoted as saying: 

“T have recently had an opportunity of 


Fig, 4.—ELeEctric ENGINE witH PusH-BUTTON 
CoNnTROL. 


hydraulic elevators; pulling plunger hy- 
draulic passenger elevators; direct steam 
passenger elevators; steam belt freight 
elevators; safety devices, steam hoists for 
marine work; electric dock hoists; hy- 
draulic ash hoists, and escalators. 


seeing some further results obtained by 
the German post office with submarine 
and land cables insulated with this new 
dielectric, and these results fully bear out 
the claims made by the inventor for the 
favorable qualities of his products.” 
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The Double Conical Cable Joint. 

The Electric Cable Joint and Appli- 
ance Company, 13-21 Park Row, New 
York city, has placed on the market a 
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Bexazon 
a b 


New Type Case Joint. 





new form of cable joint which is meeting 
with ready acceptation in both repair and 
original work. The prominent feature 
of this cable joint is the great area of 
contact which is allowed, and another 
feature of probably equal importance is 
the great rigidity and strength which is 
given the joint by the nature of its con- 
struction. The drawing herewith pre- 
sents a sectional view of the cable joint. 
The joint in its entirety consists of five 
pieces, and the operation is as follows: 
The flanged nipple on the right-hand 
side is so arranged as to carry with it 
the enlarged sleeve, at the same time 
allowing the sleeve to have great freedom 
of movement, which is necessary when 
the joint is tightened up. The left-hand 
nipple carries two threads, the extreme 
left of the nipple having a slot cut dia- 
metrically for about half an inch of its 
length. A nut engages with a thread on 
the left end of this nipple, and when the 
cable is inserted the nut is screwed up on 
the nipple, which causes the nipple to grip 
the cable very securely. This operation 
is repeated with the right-hand nipple, 
and then with a punch or nail a small 
hole is made in each end of the cable to 
be joined. A soft commercial copper 
double conical plug is inserted one end 
in each end of the cable, and the thread 
on the outside sleeve is then engaged in 
the thread of the left-hand nipple, and 
the whole is brought up to a tight finish. 

The following figures have been given, 
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showing the large area of contact which 
this joint affords, and proving that the 
area is very much in excess of that of the 
cable itself. At the same time, the ten- 
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sile strength of the joint, which is made 
of heavy brass casting, is greater than 
that of the cable in its best nart. In the 
present instance a cable of 1,000,000 cir- 
cular mils was measured. This cable 
had a diameter of 1.152 inches, giving an 
area of 1.042 square inches. The diam- 
eter of the cone is 0.5 inch, giving an 
area of 0.196 square inch. The area of 
the shell at a is 1.288, plus the cone area, 
0.196, making an area of 1.484. The 
contact area at b exceeds 1.031, plus 0.196, 
giving an area of 1.22% square inches. 
The outside diameter of the joint is two 
and three-eighths inches, the total length 
of the joint being four inches. A num- 
ber of tests have been made, which show 
no discrepancy in the drop across the 
joint with same length of the cable with 
which the joint is to be used. 


——___—__.-> 
Electric Car Heaters. 

The H. W. Johns-Manville Company, 

New York city, is manufacturing a new 
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THREE-Pornt CAk HEATER REGULATING 
SwItTcu. 


and desirable style of car heater for large 
interurban electric cars. The construc- 
tion of this heater is similar to this com- 
pany’s well-known Class K heater, which 
has been on the market for several years 
and is used in cars having cross seats. 
Each heater is thirty inches 
in length and five inches 
in height, containing two 
three-quarter-inch double 
enameled angle irons held 
firmly in place by recon- 
structed granite heads or 
located at each end of the 
These irons support the re- 
sistance coils and furnish superior in- 
thereby 


supports 
heater. 
short-cir- 


sulation, preventing 
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cuits and the cutting out of resistance, 
due to contact formed by sagging coils. 
The casing is very strong and ornamental, 
and will stand a foot pressure without in- 
jury. 

In order to meet the increasing demand 
of large electric cars requiring a greater 
number of heaters to satisfactorily heat 
them, the H. W. Johns-Manville Com- 
pany is enlarging its three-point car 
heater regulating switch, increasing its 
capacity to sixty amperes and mounting 
in the insulating base block a Sachs 
“Noark” enclosed fuse. This complete 
controlling and protective device is now 
combined and enclosed in an iron box, 
requiring less room than heretofore and 
being absolutely safe and reliable under 
all conditions. Closing the quick-break 
knife blade automatically locks the switch, 
which is necessary before the cover of the 
box can be closed, and any movement of 
the regulator handles is prevented until 
the knife blade is released. 


—_—_—_-q@>e—_____ 


Combined Snap Switch and Cutout. 

The accompanying illustration shows 
a new specialty which the Hart & Hege- 
inan Manufacturing Company is placing 
on the market. This is a combined snap 
switch and cutout and is something en- 
tirely new among electrical devices. This 
device consists of a standard Hart double- 
pole switch mounted on a suitable proce- 
lain base, in connection with two cart- 
ridge fuses, all encased under one cover. 
The terminal clips into which the supply 
wires are placed are outside of the cover. 
The switch is furnished either with or 
without the fuses. 

This specialty will be much appreciated 
by electrical contractors and wiremen. 
The new device will be found advanta- 
geous to control and protect motors, arc 
lamps and incandescent lamp circuits. 


_It will also be found convenient for use 


as a service switch in small installations 
and for panel-board work. In factories 
and mills, and for general work where 
switches and cutouts can not be generally 
centralized, its use will be most eco- 
nomical, effecting a saving in wire and 





COMBINED SNAP SWITCH AND CUTOUT. 


cabinets. The manufacturer states that 
it is efficient, durable and safe, and has 
been approved by the Underwriters’ Na- 
tional Electrical Association. 
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Municipal Electric Lighting Plant 
at Jewett City, Ct. 

The municipal electric lighting plant 
at Jewett City, Ct., affords an interesting 
-tudy of the application of a high-power 
internal-combustion engine for driving 
an electrical generator, to supply current 
for the lighting of a small town. Jewett 
City, Ct., is located on the Worcester di- 
vision of the New York, New Haven & 
Hartford Railroad, about ten miles from 
Norwich. The plant was started about a 
month ago, and is the first central sta- 
tion in the United States to adopt the 
Diesel oil-burning engine. The use of 








Tur MuNIcIPAL PLANT at Jewett Crty, Cr., Two 75-HorsE-PowER AMERICAN DIESEL ENGINES, 


‘is form of prime-mover does away with 
wilers, coal repositories, stokers, econo- 
‘iizers or heaters. 

The lighting system at Jewett City, 
rior to the installation of the new plant, 
consisted of a sixty-kilowatt, Westing- 
2,200-volt, single- 
phase alternator, driven by water power 
‘rom the Aspenock bleachery. Consider- 
ation was given to the claims made by 
‘he manufacturers of the Diesel engine, 
ind the town authorities decided to erect 
a plant on the west bank of the Pachaug 
River. The plant is located in a brick 
iuilding, one story high, and the length 
of the structure is thirty-seven feet eight 
inches, and its width, thirty feet eight 
inches. The height, from the top of the 
foundations to the monitor-capped roof, 


iouse, 


sixty-cycle, 
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A small brick 


chimney about eight feet high carries 


is about twenty-six feet. 


away the exhaust which is discharged 
from the engine cylinders. the 
exhaust enters the chimney, th@ gases 
pass through a muffler. The interior of 
the station is all white, and good ven- 
tilation and light are provided by win- 
dows on every side. 

While, at the present time, the plant 
consists of a single room, space has been 


Before 


provided for a small office in the north- 
A double door, five feet 
wide, is built in the west wall, to permit 


west corner. 


of easily transporting machinery either 











into or out of the building. It is likely 
that in a short time one corner of the 
room will be fitted up as a repair room. 

Two storage tanks, set under ground 
near the station, with a combined capacity 
of 6,500 gallons, supply oil for the en- 
gines. ‘The crude oil is brought to the 
plant in tank wagons holding 640 gal- 
lons, and costs 4.6 cents per gallon de- 
livered. The oil is pumped from the 
main tanks to a vertical tank holding 
forty gallons, and from this tank it is 
supplied to the engines. 

Two fifty-kilowatt, Westinghouse, sin- 
gle-phase, 2,200-volt, sixty-cycle — alter- 
nators are belt-driven by two seventy-five 
brake-horse-power, triple-cylinder, Diesel 
oil engines of the vertical marine type. 
The engine cylinders are of fifteen-inch 


w 
<) 
~ 


stroke and ten inches in diameter, and 
the indicated horse-power of each engine 
is about 100. 

These are built for the 
American Diesel Engine Company, 11 
New York city, by the 
International Power Company, Provi- 
dence, R. I. The engines operate 
on the well-known Otto cycle of. ad- 
mission, compression, 
exhaust. They differ radically, 
ever, from the ordinary gas and oil 


engines 


Broadway, 


combustion and 


how- 


engines in the character of the combus- 
tion. This engine has three distinctive 
characteristics—first, the contents of the 
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cvlinder during the compression stroke 
is air only, and the temperature due to 
compression is considerably above that 
which is necessary to ignite the combus- 
tible charge; second, the clearance is only 
about seven per cent of the cylinder vol- 
ume, and in this space is confined, under 
great pressure, more than enough air to 
supply oxygen for the combustion of any 
amount of fuel the engine is designed to 
use; third, the combustion of the fuel is 
not an explosion, but it burns as fast as 
injected into the cylinder, without in- 
creasing the pressure produced by com- 
pression. 

The temperature due to compression 
ignites the combustible charge and does 
away entirely with the need of an electric 
spark or ignition tube apparatus. 
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The valve-operating cams are on the 
usual secondary shaft, driven by the main 
shaft through an intermediate gear. The 
admission and exhaust valves are driven 
by two of these cams. The movement of 
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valve rod and its corresponding arm de- 
pends the length of time the valves are 
oven and the consequent duration of oil 
supply for combustion purposes. 

After the fuel valve closes, the gases 
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ELEVATION AND ARRANGEMENT OF ENGINES, JEWETT City, CT., MUNICIPAL PLANT. 


the admission valve particularly is very 
slight. The oil is driven into the cylin- 
ders by compressed air through a series 
of perforated brass washers, and enters 
the cylinders in the form of a fine spray. 
An auxiliary air compressor, driven by 
belt from the engine, supplies the air for 
this purpose. Tihe air which supports the 
combustion is drawn into the cylinder 
through an automatic mushroom valve, 
and is compressed on the up-stroke to 
between 450 and 525 pounds pressure per 
square inch, corresponding to a tempera- 
ture of about 1,000 degrees Fahrenheit. 
The fuel valve is open for about one- 
tenth of the working stroke, and the fuel 
is let in and consumed during the whole 
or a part of the period, as determined 
by the action of the governor. At the 
termination of the fuel supply, the re- 
sulting gases of combustion work ex- 
pansively during the remainder of the 
stroke. 

The fuel oil is delivered to the fuel ad- 
mission valve by a pump driven from the 
cam shaft. One pump cylinder is pro- 
vided for each of the main cylinders, and 
back of each is a by-pass valve which, 
when open, allows the oil to flow again 
to the suction side of the pump instead 
of to the valves. The length of time 
that these by-pass valves are open is con- 
trolled by the governor. Upon the rela- 
tive distance between the top of each 


work expansively, and the atmospheric 
and terminal pressures differ but little. 
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ing the entire period that the valve is 
opened. 

The engine resembles, in outward ap- 
pearance, the ordinary marine type of 
steam engine. The connecting rod is car- 
ried directly to a pin inside the piston, 
and the reciprocating parts are all en- 
closed within an engine housing. Auto- 
matic lubrication is used, and a reservoir 
is provided at the lower part of the hous- 
ing which serves as a bath into which the 
connecting rod crank end plunges at each 
revolution. The machines are providej 
with double flywheels, in addition to the 
driving wheel. 

The engines are started by compressed 
air from auxiliary reservoirs which are 
filled by an engine-driven compressor. 
starting valve is opened, which admits 
compressed air to drive the piston for two 
or three revolutions, after which the com- 
pression in the cylinder is sufficient to 
ignite the charge. The starting cam is 
thrown out of action automatically as 
soon as the admission and exhaust valve 
mechanisms are thrown in. Enough air 
is always stored in these reservoirs to en- 
able the plant to start with ease. 

The accompanying drawings show the 
plan and elevation of the station. The 
auxiliary reservoirs are not shown lo- 
cated exactly as finally installed, but es- 
sentially no feature has been changed. 
On the east side of the building, just 
outside of the engine room wall, is lo- 
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PLAN VIEW OF JEWETT City, CT., MUNICIPAL PLANT. 


The effect of the compressed air used to 
inject the fuel is inappreciable. The 
admission valve is open a constant length 
of time, but the fuel supply is controlled 
by the governor, so that only at full 
load is it injected into the cylinder dur- 


cated a wooden water tank with a capacity 
of 7,000 gallons. The water from this 
tank is circulated through the jackets of 
the engines, and is used over and over 
again. Each engine drives a small pump 
beneath the floor, which replenishes this 
tank when necessary. 
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The two alternators are mounted on 
timbers, and each is compound-wound, 
driving its exciter by belt. The exciters 
are each 1.5-kilowatt, 125-volt machines, 
and run at 1,300 revolutions per minute. 
These are also mounted on short tim- 
bers. The wiring from machines to the 
switchboard is carried below the floor 
level, and all 2,200-volt circuits are run 
in lead-covered cable. 

The switchboard is composed of two 
panels of marbleized slate supported by a 
steel tubing frame, and is located on the 
south side of the room. The board is eight 
feet long and five feet high. Each ma- 
chine is protected by an Elden circuit- 
breaker, which is modified so as to short- 
circuit the compounding winding at the 
rectifier after the exciter circuit has been 
opened automatically. Each panel con- 
tains a voltmeter and ammeter in addi- 
tion to the cireuit-breaker, and a double- 
throw, double-pole, interlocking switch for 
connecting the commercial circuits to 
either alternator. In addition, one panel 
carries two double-pole, single-throw ex- 
citer main switches and a double-pole, 
double-throw, horizontal station lighting 
switch, which throws the twelve and six- 
teen-candle-power incandescent lamps 
which illuminate the plant upon either 
exciter. 

One of the panels also contains a double- 
pole, double-throw, quick-break switch 
for connecting the series street light- 
ing incandescent circuit with either 
alternator. To vrovide against exces- 
sive voltage at the lamps in case if 
any one of the serivs lamps should burn 
out, and short-circuit through the 
base, six lamps have been installed on 
one of the panels in connection with a 
radial switch, which throws them in cir- 
cuit, one by one, as may become necessary 
to replace burned-out lights. The street 
lighting circuit is also provided with an 
indicating ammeter. Rheostats for the 
alternator fields are to occupy the lower 
central portion of one panel of the switch- 
board. 

At present there are two single-phase 
commercial circuits supplying house-to- 
house transformers, and one street series 
circuit made up of thirty-candle-power, 
5.5-ampere incandescent lamps. The total 
connected load is equivalent to about 2,000 
sixteen-candle-power lamps at present, 
and there are no direct-current circuits in 
the town. 

Some interesting figures are shown in 
the economy of operation by the Diesel 
engine. The machines in this plant are 
guaranteed to operate on 0.47 pound of 
oil per brake-horse-power-hour at full 
load, and on 0.5 pound of oil per brake- 
horse-power from friction load to full 
load. With oil at 4.6 cents per gallon, 
this means about one cent per kilowatt- 
hour, including wages and supplies, the 
attendance being very small. The elec- 
trical apparatus was installed by H. B. 
Rust & Company, of Providence, R. L., 
and the engine and engine appurtenances 
were erected and furnished by the Ameri- 
can Diesel Engine Company. 
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THE CONVENTION OF THE AMERICAN 
STREET RAILWAY ASSOCIATION. 


THE TWENTY-SECOND ANNUAL MEETING, 
TO BE HELD AT SARATOGA SPRINGS, 
N. Y., SEPTEMBER 2, 3 AND 4. 


The twenty-second annual meeting of 
the American Street Railway Association 
will be held at the Grand Union Hotel, 
Saratoga Springs, N. Y., Wednesday, 
Thursday and Friday, September 2, 3 
and 4. The secretary has requested the 
chief executive officers of the different 
companies to notify all delegates and 
heads of departments attending the con- 
vention that they are expected to be pres- 
ent at all sessions of the meeting and take 
part in the discussions. 

Saratoga is a very popular city for con- 
ventions, and the railroad men of this 
territory are anxious that a great show- 
ing may be made, and to this end elab- 
orate preparations have been under way 
for the proper entertainment and dis- 
position of all those present. A long 
programme has been arranged, and a 
number of papers will be presented for 
reading and discussion. The following 
subjects have been announced: 

“Rlectric Welded Joints.” 

“The Evils of Maintenance and Cham- 
perty in Personal Injury Cases.” 

“Train Orders and Train Signals on 
Interurban Roads.” 

“Freight and Express on Electric Rail- 
ways.” 

“The Manufacture and Distribution of 
Alternating Currents for City Systems.” 

“Comparative Merits of Single and 
Double-Truck Cars for City Service.” 

“The Right of Way.” 

An exhibit of street railway supplies 
will be held at the Grand Union Hotel, 
which will be the headquarters of the 
convention. Other first-class hotels are 
the United States, the American-Adelphi, 
Congress Hall, Worden and Kensington. 

Among those who will occupy space in 
the exhibit parlors and have already made 
announcement will be the H. W. Johns- 
Manville Company, of New York city. 
This company’s exhibit will occupy space 
No. 67, and its exhibit will consist of the 
latest developed devices pertaining to the 
Sachs “Noark” enclosed fuse apparatus, 
there being a number of large capacity 
fuse and service boxes, as well as several 
new designs of fuses. A very complete 
line of the latest up-to-date overhead line 
material, ears, clips, trolley wheels, in- 
sulated and metallic crossings and sec- 
tion insulators will be on display, as 
well as a complete line of electric car 
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heaters. The souvenir this year will be 
a very attractive and useful keepsake. 
Those in attendance for the company will 
be J. W. Perry, manager electrical de- 
partment, New York; J. E. Meek, New 
York; H. M. Voorhis, of the Philadel- 
phia office, and James Humphreys, of the 
Boston office. The representatives of the 
Johns-Pratt Company, manufacturer of 
overhead line material, special insulating 
material and Sachs “Noark” enclosed 
fuse devices, of which the H. W. Johns- 
Manville Company is the sole selling 
agent, who will attend the convention are 
EK. B. Hatch, president; Joseph Sachs, 
electrical engineer; J. C. Howell, pur- 
chasing agent, and W. H. White, super- 
intendent. 

The officers of the 
Railway Association are: 

President, Jere C. Hutchins, Detroit, 
Mich. 

First vice-president, W. 
Buffalo, N. Y. 

Second vice-president, W. 
Schoepf, Cincinnati, Ohio. 

Third vice-president, P. S. Arkwright, 
Atlanta, Ga. 

Secretary and treasurer, T. C. Pen- 
ington, Chicago, Ill. 

The executive committee, in addition 
to the officers named above, is composed 
of the following: 

Herbert H. Vreeland, New York city; 
Richard T. Laffin, Worcester, Mass. ; 
Andrew Radel, Bridgeport, Ct.; Walter 
P. Read, Salt Lake City, Utah; Willard 
J. Hield, Minneapolis, Minn. 
= 

The International Association of 
Municipal Electricians. 

The eighth annual convention of the 
International Association of Municipal 
Electricians will be held at Atlantic 
City, N. J., September 2, 3 and 4. The 
headquarters of the association will be 
at the Hotel Rudolf. Members and 
friends who desire to go via New York 
city should communicate with F. C. 
Mason, chairman of the committee on 
transportation, 16 Smith street, Brook- 
lyn, N. Y. The train will leave foot of 
Liberty street, via Central Railroad of 
New Jersey, at 3.40 p. M., Tuesday, Sep- 
tember 1. An interesting programme has 
been outlined. In addition to the social 
and entertainment features there will be 
given a lecture on wireless telegraphy by 
A. Frederick Collins, of New York, illus- 
trated by apparatus and lantern slides. 
There will also be a demonstration of the 
Sooper Hewitt mercury vapor lamp and 
static converter, by Dr. Max von Reck- 
jinghausen and Perey H. Thomas. The 
associate members of the association will 
make an exhibit of apparatus at the 
Hotel Rudolf during the convention. 
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CURRENT ELECTRICAL NEWS 








DOMESTIC AND EXPORT. 


A $2,000,000 CONSOLIDATION—The Worcester & Southbridge 
Street Railway Company, the Worcester, Rochdale & Charlton Depet 
Street Railway Company, the Southbridge & Sturbridge Street Rail- 
way Company, and the Worcester & Southbridge Development Com- 
pany, with the Pinehurst Park and Hotel Overlook properties, are 
to be consolidated. The capitalization of the new corporation will 
be over $2,000,000, and it will be known as the Worcester & South 
bridge Railway Company. The consolidation of these three Massa 
chusetts street railways with the Worcester & Southbridge Develop- 
ment Company was decided on after a meeting of the directors of 
the roads last week. 


EXTENSIVE MEXICAN ELECTRICAL SYSTEM—Announce- 
ment has been made of a project to build a 60,000-horse-power plant 
in the state of Jalisco, Mexico. The scheme includes the supplying 
of the city of Guadalajara with light and power and the building 
of electrical lines within a radius of some 100 miles of that city. 
The American syndicate, in which it is said W. A. Rogers, vice- 
president of the West Coast Land and Lumber Company, New York, 
is the leading spirit, has secured a concession to develop water 
power along the Santiago River, state of Jalisco, for a distance of 
about seventeen miles. San Cristobal, a town located about four 
miles from Guadalajara, will be the site of the principal station. 
It is expected to have 10,000 horse-power available in about one 
year. 


CAPITAL RAISED FOR THE SUSQUEHANNA POWER DE- 
VELOPMENT—The statement has been made that the Susque- 
hanna Power Company, which was recently incorporated for the 
purpose of utilizing the water power of the Susquehanna River 
and conveying electric energy for use in Baltimore, Md., has se- 
cured subscriptions to nearly $10,000,000 of its capital. It is now 
announced that the company is about to sign a contract with a 
large electrical manufacturer for machinery involving an expendi- 
ture of from $2,500,000 to $3,000,000. The engineers and others 
identified with this project have been busy for the past six months 
making exhaustive investigations for northern and New England 
capitalists. Three developments of 50,000 horse-power each are 
planned, and it is said that the details of construction have been 
completed. The power company will furnish current to the 
United Railways and to the United Electric Light and Power Com- 
pany. 


THE PIKE’S PEAK, COL., DEVELOPMENT—Three miles of 
twenty-one-inch piping have been delivered on the ground of the 
Pike’s Peak power plant being built on the east slope of Pike’s 
Peak at a reported cost of $1,000,000. General Manager Taft is 
in Manitou overseeing the arrival of the first consignment at that 
point, and as fast as the piping is received it will be conveyed to 
the Half-way house and laid in the trenches already prepared for 
its reception. The pipe will be used to convey the city water 
from a point above the Half-way house through three miles of 
steel conduits to the power-house where the water will be dropped 
2,240 feet. The water will pass through turbine wheels, generat- 
ing 3,000 horse-power which will be used to operate the mills 
and industrial plants in Colorado Springs and adjacent cities. 
Work on making the excavations for the foundations of the new 
power-house is progressing rapidly, and by the middle of the 
month the first course of stonework will be put in. 


WALES (ENGLAND) POWER COMPANY ORGANIZED—An 
important power plant has been projected by the North Wales (Eng- 
land) Power and Traction Company, which has just been organized 
in London with a capital of $1,350,000. It is proposed to generate 
electricity by means of water power from the lake in Snowden and 
in the neighborhood of Conway. The current will be supplied to 
a short railway and to certain towns in the district of Snowden 


to local quarry owners, and in bulk to more distant consumers. It 
is the intention of the company to tap Lake Llydaw, which lies on 
the eastern slope of Snowden, at an elevation of 1,416 feet above 
sea level. This lake is just over a mile in length, and averages 
about a sixth of a mile in width. This is equal to an area of about 
5,500,000 square feet. It collects rain-fall from an area of about 
47,000,000 cubic feet, and the average rain-fall in this territory is 
estimated at 170 inches per annum. A dam 150 feet long is to be 
built across a portion of the lake, raising the water twenty feet. 
The lake can be tapped thirty feet below its present level or fifty 
feet below the proposed level, which is estimated to be equivalent 
to a storage of at least 250,000,000 cubic feet of water. The location 
of the generating plant will be at a point 1,200 feet below the lake, 
with which it will be connected by steel pipes. It is estimated that 
6,000 horse-power will be developed for ninety days, independent 
of any rainfall and permanent streams during that time. 


THE RESERVOIR AT SPIER’S FALLS, N. Y., FILLED—The 
large reservoir formed by the dam at Spier’s Falls, on the Hudson 
River, ten miles north of Glens Falls, has been successfully filled. 
The flow of the Hudson River was effectually stopped for about 
twenty-four hours. A fortunate coincidence in closing down at 
this period was the fact that heavy rains had been falling in the 
upper Hudson valley, and the opening of the Indiana River state 
dam. Below Spier’s Falls for a considerable distance the bed of 
the river ran dry, and at Glen’s Falls, Sandy Hill and Fort Edward 
all the mills were compelled to shut down. This was taken ad- 
vantage of, however, by the different mill owners to effect a num- 
ber of repairs to the masonry and sluiceways. The dam at Spier’s 
Falls is of white granite, 157 feet deep, 115 feet broad at the base, 
twenty-two feet thick at a point eight feet below the top, and 1,570 
feet in length from shore to shore. The reservoir created by the 
dam is some five miles long and a third of a mile wide. The in- 
take canal for the power-house is on the east end of the dam. Ii 
extends 120 feet to the power-house below the dam and at right 
angles with it. At the entrance it is 130 feet wide in the clear, 
with a current of water twenty feet deep. The dimensions of the 
power-house are 392 feet by seventy feet, with a height of thirty- 
eight feet to the eaves. There will be ten head-gates regulating 
the water, each ten feet wide. Through the wall of the canal back 
of the power-house are the openings for the penstocks, each twelve 
feet in diameter, through which the flow is delivered to the tur- 
bine wheels below. The power-house is divided into three sec- 
tions—the wheel room, the generator room and the transformer 
room. The wheel room is located on the east side, and extends al- 
most the entire length of the building. The ten pairs of water- 
wheels are located here, each pair capable of generating 5,000 horse- 
power under an eighty-foot head. These wheels are controlled by 
various types of governors, so that they will run at practically 
constant speed for all changes of load. The wheels are set twelve 
feet above the water in the tail-race, and are connected with the 
tail-race by means of air-tight draft tubes. The generator room 
is directly west of the wheel room and is divided from the wheel 
room by a brick partition. This will be equipped with eight 2,500- 
kilowatt and two 2,000-kilowatt, three-phase, 2,000-volt, forty-cycle 
generators, each direct-connected to a pair of water-wheels. In 
the same room are two 150-kilowatt and one 300-kilowatt, 125-volt 
exciters, each direct-connected to an individual water-wheel. The 
transformer room is at the south end of the building and is forty 
feet by seventy feet. In this room are located thirty 833-kilowati 
and six 770-kilowatt, air-blast, step-up transformers, with the neces- 
sary motors and blowers for furnishing air. Current will be gen 


erated at 2,000 volts and carried through cables laid in ducts under 
the floor of the power-house to the step-up transformers, where 
the voltage will be raised to 30,000 volts, and the current will then 
be transmitted through feeders to various centres of distribution, 
located within a radius of forty-five miles from Spier’s Falls to 
Troy, Albany, Schenectady and intervening towns and cities. 
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PERSONAL MENTION. 


MR. JOSEPH P. DEVINE, president of the National Battery 
Company, Buffalo, N. Y., spent a few days last week in New York 
city. 

MR. GEORGE A. McKINLOCK, president of the Central Elec- 
ric Company, Chicago, Ill., has been visiting New York city during 
the past week with his family. 


MR. W. J. PHELPS, manager of the Phelps Company, Detroit, 
Mich., manufacturer of the famous “Hylo” incandescent lamp, has 
een spending some time in Chicago. 

SIR WILLIAM PREECE, whose serious illness was mentioned 
several weeks ago, is understood to be convalescing rapidly, and 
-he latest news is of such a reassuring character that it is expected 
ne will soon be able to resume his practice. 


MR. W. F. WEISS, 128 Broadway, New York, who is well known 
hroughout the electrical industry as a public accountant, having 
acted in this capacity for a good many years with different electrical 
companies, has recently been appointed receiver for quite a large 
‘company. This is almost a precedence as the courts have seldom 
appointed an accountant as a receiver, and the appointment is 
considered a tribute to Mr. Weiss’s ability and integrity. 

MR. C. L. HIBBARD, who for the past few years has been Chi- 
‘ago representative of the Varley Duplex Magnet Company, has 
tendered his resignation, to take effect September 1. Mr. Hibbard 
will take charge of a new company which will manufacture and 
handle several electrical specialties. The name of the company 
will be announced later.. The Chicago office of the Varley com- 
pany will temporarily be in charge of Mr. William Balke, who for 
the past five years has been chief inspector at the factory of the 
Varley company. 

MR. WILLIAM J. HAMMER, the well-known consulting engi- 
neer of New York city, with Dr. Amon Jenkins, of New York city, 
has undertaken a series of highly interesting experiments, using 
a combination of radium rays and Rentgen rays, to stimulate and 
bring about a normal action in the paralyzed optic nerve. Several 
experiments which were performed on an eleven-year-old child in 
New York city recently have been commented on with great inter- 
est. Concerning the latest developments of these experiments, 
neither Mr. Hammer nor Dr. Jenkins was willing to prophesy any 
permanent benefit as a result of their work. 


NEW INCORPORATIONS. 

CAMDEN, N. J.—The General Traction Company. $1,000,000. 

AUSTIN, TEX.—Pilot Point Light and Power Company. 
$30,000. 

DES MOINES, 
pany. $10,000. 

SARATOGA SPRINGS, N. Y.—Comstock Telephone Company. 
Increased from $500 to $1,500. 

MERIDEN, CT.—The Connecticut Telephone and Electric Com- 
pany. Increased from $36,000 to $45,000. 

RALEIGH, N. C.—Troy Telephone Company. $100,000. 
porators: J. R. Blair, O. M. Wade, W. A. Cochran. 

JOHNSTOWN, OHIO—The Johnstown & Canton Telephone Com- 
pany. Increased from $30,000 to $50,000. 

SPRINGFIELD, ILL.—Alloway Electric Company. $2,500. In- 
corporators: Wilmore Alloway, Harry Alloway, Edward McMahon. 

MILWAUKEE, WIS.—Eau Claire County Telephone Company. 


IOWA—The Butler County Telephone Com- 


Incor- 


$5,000. Incorporators: C. A. Silkworth, J. J. Osborne and M. 
Cousins. 

SCANDINAVIA, WIS.—Scandinavia Telephone Company. 
$1,500. Incorporators: George C. Willson, A. M. Peterson and O. H. 
Grenlie. : 


CLYDE, OHIO—Farmers’ Telephone Company. $10,000. Incor- 
porators: F. S. Johnson, F. Hutchinson, S. Decker, F. Royce, D. H. 
Good, C. C. Wright. . 

MARION, IND.—The Sims Cooperative Telephone Company. 
$7,500. Incorporators: Chauncey B. Knowlton, Edward Gillenwater, 
H. C. Haines and Isaac Rust. 

WESTVILLE, N. Y.—Westville Telephone Company. $1,000. 
Incorporators: F. Green, A. Baldwin, T. Gurney, E. B. Coats, M. A. 
Stilwell, J. M. Cady and K. H. Baldwin. 
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TELEPHONE AND TELEGRAPH. 


DAVEY, NEB.—The Nebraska Telephone Company will build 
a new line from Davey to Lincoln. 


AUSTIN, TEX.—The Austin Telephone Company has increased 
its capital stock from $18,000 to $60,000. 


WYOMING, ILL.—The Milo & Bradford Telephone Company has 
increased its capital stock from $5,000 to $20,000. 


WILLIAMSON, N. Y.—The Rochester Telepnone Company has 
established a local telephone system in Williamson. 


WATERLOO, IOWA—The Iowa Telephone Company has secured 
permission of the city to place its cables underground. 


PORTLAND, ME.—The selectmen of the town of Gorham have 
granted pole rights in that town to the Northeastern Telephone 
Company. 


BRUNSWICK, MD.—The Chesapeake & Potomac Telephone 
Company is considering the plan of installing a telephone exchange 
in this town. 


NORFOLK, NEB.—The Nebraska Telephone Company is pre- 
paring to rebuild its exchange in this city. Improvements will cost 
about $15,000. 


SPRINGFIELD, ILL.—The Chesterfield Telephone and Tele- 
graph Company, of Chesterfield, has been incorporated with a capi- 
tal of $15,000. 


CANAAN, CT.—The Farmington Valley Telephone Company, of 
New Britain, has filed a notice of an increase of capital stock from 
$10,500 to $27,000. 


WARWICK, N. Y.—The Warwick Valley Telephone Company’s 
lines are now connected by a metallic copper circuit, via Goshen, 
with the Orange County company at Middletown. 


OLD TOWN, ME.—The Riceville Telephone Company has com- 
pleted a line from Hancock Tannery to Greenfield and Cardville, 
connecting with the lines of the New England Telephone Com- 
pany at Costigan. 


INDIANAPOLIS, IND.—The Fisher Telephone Company, of 
Hamilton County, has been incorporated with a capital of $5,000. 
The directors are T. A. Fisher, T. A. Beaver, J. A. Noury, N. G. 
Manship and A. C. Harrison. 


NEW YORK, N. Y.—Police Commissioner Greene has contracted 
with the New York Telephone Company for 661 outside telephones 
in the Borough of Manhattan, and with them a complete system 
of reporting to precincts will be inaugurated. The cost will be 
$20,855.20 a year. 


CLEVELAND, OHIO—A telephone company has been organized 
in the eastern part of the county, with the following officers: R. A. 
Kerr, president; Dr. H. Davison, vice-president; J. N. Fraham, 
secretary; C. C. Kreps, treasurer. The company will confine its 
operations to Westminster, West Newton and vicinity. 


HIBBING, MINN.—A complete telephone system has been in- 
stalled by the Great.Northern Railway Company on its line between 
Superior and all range towns. Telephones have been installed at 
Brookston, Fox, Ellis, Buhl, Chisholm, Hibbing, Mahoning, Kelly 
Lake and Virginia. The company’s object is to relieve the tele- 
graph wires as much as possible. 


PATCHOGUE, L. I.—The Suffolk County Telephone Company 
has been incorporated to extend a telephone line along the south 
side of Long Island from Amityville to Montauk, and Patchogue 
has been asked to grant the company permission to erect its poles 
within the village limits. The directors of the company are H, Clay 
Losee, County Judge Walter H. Jaycox, Fremont Hammond, Joseph 
T. Losee, Moses F. Tiger, all of Patchogue, and Ralph C. Greene, 
of Sayville. 


ALBANY, N. Y.—At a recent meeting of the stockholders of the 
Hudson River Telephone Company, it was voted to increase the 
capital of the corporation from $4,000,000 to $5,000,000. The in- 
crease will be used for extensions and improvements. The Howell 
Telephone Company, whose lines connect Monroe and Blooming 
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company. This will give the latter company a direct line from 
Washingtonville to Monroe and an additional circuit from Middle- 
town to Newburgh. 


LITTLE ROCK, ARK.—The Little Rock exchange of the South- 
western Telegraph and Telephone Company is installing 500 ad- 
ditional wires to the present switchboard of 2,599 wires, which will 
give it a total of 3,099 wires. The company is gradually extending 
its system to all parts of the state and taking over the companies 
in the smaller towns through which the lines run. Recently it pur- 
chased the exchange at Forrest City, and is now putting it in first- 
class shape. A new line has been opened from Augusta to Bald 
Knob, from Walnut Ridge to Black Rock and Powhatan, and con- 
struction has been begun on a line from Walnut Ridge to Poca- 
hontas. 

ELECTRIC RAILWAYS. 


LITTLE FALLS, N. Y.—The Blue Kidge Traction Company 
has filed in the office of the recorder of deeds at Easton thirteen 
extensions of its route, aggregating about forty-nine miles. 


ALBANY, N. Y.—The United Traction Company’s line from 
Albany to Troy has been opened. Cars will run every hour and 
will go direct to Saratoga, the trip consuming about three hours. 


DES MOINES, I0WA—The Council Bluffs, Tabor & Southwest- 
ern Electric Railway Company has been incorporated with $200,000 
capital stock, to build an electric railway from Council Bluffs to 
St. Joseph. 


PUEBLO, COL.—The Pueblo & Suburban Traction and Lighting 
Company is making many improvements to its system. Its power 
line from the mountains is now almost completed, and parts of its 
lines are now being practically rebuilt. 


NEWPORT NEWS, VA.—The Hampton Roads Railway and 
Electric Company has filed a mortgage on its plant for $300,000, 
to cover a bond issue of that amount. The bonds are issued for 
the purpose of making extensive improvements. 


ShHAMOKIN, PA.—The Shamokin Railway Extension Company 
has been organized by Shamokin and Philadelphia capitalists. They 
purpose building an electric railway from Sunbury to Shamokin. 
It will be an electric express company, chartered to haul passen- 
gers, baggage and freight. 


CARLISLE, PA.—It is stated to be certain that the trolley road 
to connect Carlisle with the battlefield of Gettysburg will be built. 
The line is already completed to Mount Holly, a distance of six 
miles, from which place the road will go to Zion Church, Binders- 
ville, Biglersville and Gettysburg. 


WORCESTER, MASS.—It is stated that a direct trolley line 
connecting Providence and Worcester is contemplated. Two routes 
between Worcester and the Rhode Island city are being surveyed, 
either of which will reduce the distance between the two cities 
thirty-eight miles. It is understood that the proposed route will be 
completed within a year. 


JACKSON, MISS.—A project is under way to construct an elec. 
tric railroad between Jackson and Vicksburg in the near future, by 
a company composed of New York, Chicago and local capitalists. 
The distance between the two cities is forty-five miles, and the 
engineers who have surveyed the route estimate that it will cost 
$15,000 per mile to build the line. 


RICHMOND, VA.—Active work has been begun on the rehabili- 
tation of the entire system of the Virginia Passenger and Power 
Company in this city and Manchester, which, when completed, will 
cost in the neighborhood of $500,000. The Seven Pines road is to 
be completely rebuilt, and the Lakeside, Forest Hill and Hull street 
lines to be thoroughly renovated. 


MUNCIE, IND.—It has been announced by an official of the 
Muncie & Portland electric line, a branch of the Indiana Union 
Traction Company’s system, that work will not be begun on the 
line before the end of the year. This delay is caused by the fact 
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that the lines between Indianapolis and Logansport, Indianapolis 
and New Castle, Alexandria and Muncie, and Anderson and Frank- 
lin, must all be completed by. January 1, 1904, according to their 
franchises. 


GREENSBURG, IND.—It is reported that the capital for the 
construction of the Madison, Greensburg & Indianapolis traction 
line has all been subscribed, and that construction work will begin 
by June, 1904, and be completed within two years. The lengti 
of the line is forty-nine miles, and it will run from Madison. 
through Rexville, Versailles, Osgood, Napoleon and on to this city 
where it will connect with the Indianapolis, Shelbyville & South- 
eastern Company’s lines. 


BRISTOL, TENN.—The Cumberland Transportation, Light and 
Power Company has been organized for the purpose of operating 
a system of trolley car lines in the coal fields of southwest Vir- 
ginia. The main line proposed is to run from Coeburn to Toms 
Creek, thence to Wise, Norton, Esserville, Dudlick, Appalachia, 
Looney Creek and Big Stone Gap. The line will cover a distance 
of thirty miles of the most thickly settled portion of the mining 
districts of Wise County, Va. 


FRANKFORT, KY.—The Madisonville Traction Company, of 
Jefferson County, has filed articles of incorporation with the Secre- 
tary of State. The capital of the company is $100,000, and Joseph 
Huffaker, W. H. May, C. C. McCarty, J. O. Duncan and O. B. Bates 
are the incorporators. The company will construct an electric rail- 
way line from Madisonville to Earlington, in Hopkins County, a dis- 
tance of five miles; from Earlington to Nortonsville, six miles; from 
Nortonsville to White Plains, eight miles. 


EASTON, MD.—The Eastern Shore Transport Company is said 
to contemplate building a trolley line from Cambridge Ferry to 
Wye Station on the Queen Anne’s Railroad. A ferryboat will run 
from Cambridge to Cambridge Ferry, connecting with the trolley 
road. The line, which will be twenty-four miles long, will pass 
through a thickly settled section of Talbot County. It will con- 
nect the towns of Cambridge, Easton, Trappe, Longwood, Skipton 
and Wye Mills, by way of the Queen Anne’s Railroad, with Balti- 
more and Philadelphia. 


MACON, GA.—The Secretary of State has granted a charter 
for the Atlanta Interurban Railroad Company, with a capital stock 
of $100,000, with the privilege of increasing the amount at any 
time to such a sum as may be deemed necessary by the board of 
directors. The purpose of the company, as set forth by the peti- 
tion, is to build an electric line from the Chattahoochee River, at a 
point near Collier’s Bridge, to Smyrna, and from there to Marietta. 
The petitioners named in the application for the charter are officers 
and employés of the Atlanta Railway and Power Company, and it 
is believed that the latter company is interested in the project. 


AUSTIN, TEX.—The charter of the Beaumont, Sour Lake & 
Port Arthur Traction Company has been filed by the Secretary of 
State. The principal offices are to be located at Beaumont, and 
the capital stock of the company is $300,000. The company will 
construct an electric line from Port Arthur to Beaumont, and 
thence to Sour Lake, in the counties of Jefferson and Hardin. The 
incorporators are C. W. Meeks, Houston; W. A. Smith, H. E. Smith, 
Theodore Weyant, Columbus, Ohio; John B. Linn, Springfield, Ohio; 
George A. Hill, Austin; George M. Craig, Port Arthur; B. R. Nor- 
vell, William Weiss, George W. Carroll, George W. O’Brien, W. C. 
Averhill, R. C. Duff, Beaumont. 


PITTSBURG, PA.—Charters have been granted to‘the Coraopolis 
& Aliquippa Electric Street Railway Company and to the Monaca 
& Aliquippa Electric Street Railway Company, which propose to 
build important links in the trolley system connecting Pittsburg 
with the Beaver Valley. The former company has a capital of 
$30,000, and will build five miles of road, beginning on the public 
highway in Shousetown, Crescent Township, Allegheny County, and 
extending through Shousetown, Stoops Ferry and Coraopolis. The 
latter company will build ten miles of road, beginning at Monaca, 
Beaver County, and extending through the townships of Moon and 
Hopewill to Aliquippa, and has a capital of $60,000. William Red- 
wood Wright, of Philadelphia, is president of both companies. The 
construction work will begin early in the fall. 
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ELECTRICAL SECURITIES. 


According to the sentiment of the commission houses, there has 
been a decided falling off in the attention which the speculative 
public has given to the stock market during the past week. This, 
however, is a normal condition, and was looked for*to follow the 
rapid increase in speculative values which set in about a week ago. 
Several large interests made a determined stand for a lowering of 
values early in the week, and the success which was met with was 
all that could be expected. While this pressure materially reduced 
the standing of some strong securities, still there is a very decided 
bullish sentiment among professional traders at large. 

Railroad stocks have shown more than usual activity, and the 
trading in one or two strong securities has been remarkable for the 
extent of manipulation and the strength which developed under 
considerable pressure. This has been brought about probably by 
the continued good showing which railroad earnings are making. 

Trade reports covering all sections of the country have been 
uniformly good, and only where statistics show a reaction conse- 
quent upon the heavy volume of business which has been evidenced 
during the last twelve months has there been any failure to wit- 
ness a healthy condition. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 22. 


New York: Closing. 
Brookiyn Rapid Transit........ 2.0.2... 44y 
COnsGudMOE GOB... 6... isc ccccwsnccvedel 177 
Conta THCCURie ee ince Sie cccee eam 162 
Kings County Electric................... 160 
Manhattan: Hlevated.......6cccssccevcens 133% 
Metropolitan Street Railway............. 113% 
New York & New Jersey Telephone...... 150 


Westinghouse Manufacturing Company.. 170 


Boston: Closing 
American Telephone and Telegraph...... 134 
Edison Electric Illuminating............ 235 


Massachusetts Electric................... 79 
New England Telephone.................. 126 
Western Telephone & Telegraph preferred 80 


The American Telephone and Telegraph Company’s statement 
of output of instruments for July shows the total number of 
instruments outstanding to be 3,540,321, an increase of nearly 
400,000 since December, the close of the last fiscal year. The ex- 
penditures for construction so far this year, at about $60 per 
instrument, have been something like $25,000,000. This compares 
with $37,336,000 for the twelve months of the last fiscal year. 


Philadelphia : Closing. 
Electric Company of America............ 84% 
Electric Storage Battery common........ 55 
Electric Storage Battery preferred....... 55 
Philadeipiiia’ Wiecttie. ..<.......ccescsescees 6% 
WEG PRM OU ON ars coo ce tarnemsese cuwax 43% 
United Gas Improvement............... 83% 


It is stated that the surplus earnings of the Philadelphia Rapid 
Transit Company for the fiscal year ended June 30, 1903, after de- 
ducting $500,000 for improvements and fixed charges, including 
Union Traction 3 per cent guarantee, were about $400,000. The 
gross earnings were nearly $15,400,000, compared with $14,118,158 
in 1902 and $10,381,015 in 1896. 


Chicago : Closing. 
CREM NOON cs 6:5 6 o-oo 's ciicn'n ce gate nes 120 
Chiiengo Wagon LAgibs 6c... 6 i 6.0 cic ce ceeccese% 140 
Metropolitan Elevated preferred......... 60 
National Carbon common................ 21% 
National Carbon preferred............... 90 
Union Traction common..............h. 6 
Union Traction preferred................ 32 


The stockholders of the Union Traction, West Chicago and 
North Chicago Traction companies have approved the receivers’ 
plan for reorganization. Seventy per cent of Chicago Union Trac- 
tion stock was voted at the meeting. 
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ELECTRIC LIGHTING. 


BROWNSVILLE, TEX.—John W. Maxcy, of Houston, has se- 
cured a franchise from this city for electric lights, waterworks 
and telephones. 


PRINCETON, N. J.—The ordinance granting the University 
Electric Power Company right of way through the borough streets 
has been passed by the council. 


WINONA LAKE, IND.—The city council of Warsaw has voted 
to the Winona Light, Heat and Power Company a fifty-year fran- 
chise for heating, lighting and the furnishing of water to the city. 


SENECA, S. C.—A corps of engineers is at work surveying 
Hatton’s Ford, on the Seneca River, where a new power company 
is to be established for the city of Anderson. 


PEORIA, ILL.—The electric light company is installing new 
lamps throughout the city. These are of the latest type, and it is 
expected that the service will be greatly improved. 


JACKSONVILLE, FLA.—The city electric Nght plant is mak- 
ing arrangements to handle 8,000 more lights this winter. Two 
new turbo-generators of 200 kilowatts capacity each are being 


installed. 
oe 


BIG TIMBER, MONT.—The Cowles Mining Company will install 
a 500-horse-power electric plant to operate all the machinery in the 
camp, as well as to light it thoroughly. Work has been commenced 
on the power-house. 


TACOMA, WASH.—The contract for building the power-house 
of the Puget Sound Power Company, on the Puyallup River, has 
been let, and work begun. The contract calls for the completion 
of the plant by December 1 of this year. 


EL RENO, OKLA.—John A. Masters and others have purchased 
the El Reno Light and Power Company’s plant for $60,000. A new 
company will be organized shortly. The plant was built last fall 
and began to operate in December. It is thoroughly up to date in 
every respect. 


WASHINGTON, D. C.—Proposals will be received for the con- 
struction of the following improvements and until the dates given: 
Conduit and electric wiring in post office at Aberdeen, S. D., 
September 14; conduit and electric wiring in post office building 
at Cumberland, Md., September 15; conduit and electric wiring for 
post office building at Fergus Falls, Minn., September 10. 


ROCK HILL, S. C.—It is announced that work is progressing 
rapidly on the Catawba Power Company’s plant on the Catawba 
River, and that the company will be ready to furnish power in six 
months, though the entire work will not be completed for twelve 
months. When finished, the plant will be able to furnish 6,000 
horse-power for the entire year, and for about eight or nine months. 
10,000 horse-power. Up to date the work has cost more than $800,- 
000. It is stated that the company has under consideration the 
project of transmitting 3,000 horse-power to Charlotte for lighting 
purposes. 

LEGAL NOTES. 


AUTHORITY TO CONDEMN THE RIGHT TO CONSTRUCT A 
TELEGRAPH LINE—Authority to condemn the right to construct 
a telegraph line along a railroad right of way is held in Fort Worth 
& R. G. R. Company vs. the Southwestern Telegraph and Telephone 
Company (Texas), 60 L. R. A. 145, to be conferred by a statute 
permitting the condemnation of any land, whether owned by pri- 
vate persons in fee or in any less estate or by any corporation, 
whether acquired by purchase or by virtue of any provision in the 
charter of such corporation. 


WESTERN UNION SECURES A RESTRAINING ORDER— 
In the United States Circuit Court, District of Wilmington, Del., 
on August 21, Judge Bradford issued an order temporarily restrain- 
ing the Philadelphia, Baltimore & Washington Railroad and the 
Delaware & Virginia Railroad Company from interfering with the 
property of the Western Union Telegraph Company on the right 
of way of these railroad companies. The order of Judge Bradford 
will remain in force until the question has been finally decided by 
the United States Supreme Court or until the iocal court makes a 
further order. 








INDUSTRIAL ITEMS. 











A NEW TELEPHONE CATALOGUE and up-to-date price list 
have just been issued and are now being sent out by the Electric 
Appliance Company, Chicago. Any one in the telephone business 
who has been missed in the distribution will receive a copy of 
this catalogue by writing to the Electric Appliance Company, 92 
West Van Buren street, Chicago, Ill. 


THE SAWYER-MAN ELECTRIC COMPANY announces that to 
further facilitate the prompt handling of orders, it has recently 
established a distribution depot at the central stores of the com- 
pany’s terminal warehouse in West Twenty-eighth street, New York 
city. A million lamps are kept in stock, so that any order can be 
promptly filled. A similar depot is situated at Thirtieth and Mar- 
ket streets, Philadelphia, and others in Boston, Buffalo, Syracuse, 
Pittsburg, Charlotte, Chicago, Denver, St. Louis, Atlanta, New 
Orleans, San Francisco, Seattle and other centres of trade. 


THE JOHN M. KLEIN ELECTRICAL WORKS, San Francisco, 
Cal., will remove on October 1 to a four-story building at 107 Bat- 
tery street, one block from Market stweet, which is the centre of 
the wholesale district. The building is 40 feet by 125 feet and is 
well adapted for this business. The removal of this works to these 
large quarters is a consequence of its growth. Mr. Klein is a 
Utica, N. Y., man, and has the largest electrical establishment on 
the coast. He started twenty-five years ago in a small store, and 
now is president and general manager of one of the largest busi- 
ness interests west of Chicago. 


THE WALLACE BARNES COMPANY, Bristol, Ct., manufac- 
turer of small springs of every description, has ready for distri- 
bution its new catalogue and a new stock sheet. This describes 
and illustrates a line of fine springs of every variety. The com- 
pany has on hand a large stock of cold-rolled spring wire, from 
0.003 to 0.250 in thickness, and carries a large assortment of steel, 
brass, phosphor-bronze and music spring wire and also a large 
variety of flattened wire, both tempered and untempered. The 
catalogue is full of valuable information on motor spring tests, 
extension spring tests and other formule which it will be of ad- 
vantage for any one interested in this line to secure. 


THE BANNER ELECTRIC COMPANY, Youngstown, Ohio, an- 
nounces that its business is steadily increasing each month of this 
year, showing a decided expansion over the business of the cor- 
responding months of last year, the business for some months being 
more than double. The company has experienced no dull season 
during the summer, and has kept its plant in continuous operation. 
A new equipment has been added to its lamp department, increas- 
ing its facilities so that it is in a position to meet the increasing de- 
mand for Banner lamps. A study of the situation shows that the 
increase in business is due principally to the high quality of the 
company’s goods. Its record shows that it has invariably retained 
its customers, proving that Banner lamps are giving satisfactory 
results to consumers. Agencies have been established in all the 
principal cities, where orders can be filled direct from stock. 


THE THOMAS E. CLARK WIRELESS TELEGRAPH AND 
TELEPHONE COMPANY, Detroit, Mich., is placing on the market 
the “Clark Coil” for automobiles, gas engines, etc. The vibrators 
are made so as to. remain in constant adjustment, and the contacts 
are of such low resistance that the sparks from the secondaries are 
nearer a flame than a spark. The condensers are treated with 
special prepared paper which the company states it is impossible 
to puncture. The primaries are separated from the secondaries 
* by high-grade insulating material, and the core of the coil is so 
constructed as to reduce to a minimum eddy currents and core 
loss. The condensers are separated from the coil proper at the 
point where the secondaries leave the coil, and are insulated at this 
point with hard rubber. The binding-posts and metal parts are of 
the best mechanical and electrical construction. All exposed parts 


are nickel-plated and polished, obviating the danger of rust or cor- 
rosion. 
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THE ROBBINS. & MYERS COMPANY. Springfield, Ohio, has 
published a new bulletin entitled “The Standard Motor Book.” 
The machines described in this motor book were the earliest types 
of what is now generally known as the protected type. The com- 
pany states that this type is now so commonly used that it has 
been suggested that a more distinctive name be used, and its 
machines will hereafter be known as the “Standard” motors and 
dynamos. A ‘number of illustrations show the assembly and 
construction of these dynamos and motors, and tables are given 
showing “Standard” dynamo and motor specifications and tele- 
graphic code. There are diagram illustrations giving the frame 
sizes, a dimension table of “Standard” mectors and dynamos, dia- 
grams showing the various connections for shunt, series and com- 
pound dynamos and motors, and a supplementary article on the 
selection, installation ana care of motors. This motor book will 
be sent to interested parties on request. 


THE ALLIS-CHALMERS COMPANY, Chicago, Ill., reports the 
following partial list of engine sales for July, 1903: Chicago Beach 
Hotel, Chicago, one 16 by 386 inch, heavy-duty, direct-connected, 
Reynolds-Corliss engine; Knox Construction Company, Chicago, 
two 20 and 40 by 48 inch, heavy-duty, cross-compound, direct- 
connected, Reynolds-Corliss engines; Richmond City Works, Rich- 
mond, Va., one 24 and 36 by 48 inch, heavy-duty, cross-compound, 
Reynolds-Corliss engine; Barrett Manufacturing Company, Beloit, 
Wis., one 20 and 40 by 48 inch, heavy-duty, cross-compound, Rey- 
nolds-Corliss engine; American Aristotype Company, Jamestown, 
N. Y., one 18 by 36 inch, girder frame, Reynolds-Corliss engine; Stil- 
well-Bierce & Smith-Vaille Company, Dayton, Ohio, one 16 by 42 inch, 
girder frame, Reynolds-Corliss engine; Fourche River Lumber 
Company, Chicago, one 24 by 48 inch, heavy-duty, Reynolds-Corliss 
engine; one 20 by 42 inch, heavy-duty, Reynolds-Corliss engine; 
J. I. Case Plow Works, Racine, Wis., one Reynolds air pump and 
jet condenser; Consumers’ Heat and Electric Company, Blooming- 
ton, Ill., one 20 and 32 by 36 inch, heavy-duty, cross-compound, 
Reynolds-Corliss engine; Union Sugar Company, San Francisco, 
Cal., one 18 by 36 inch, girder frame, Reynolds-Corliss engine; 
Canton Oil Mill Company, Canton, Miss., one 16 by 42 inch, girder 
frame, Reynolds-Corliss engine; Henry Du Pont, Wilmington, Del., 
one 20 by 42 inch, girder frame, Reynolds-Corliss engine; Olds 
Motor Works, Lansing, Mich., one 16 by 42 inch, girder frame, Rey- 
nolds-Corliss engine; The Clayton Oil Mills, Clayton, N. C., one 
18 by 42 inch, girder frame, Reynolds-Corliss engine; The Home- 
stake Mining Company, Lead, S. Dak., one 15-32-34 by 42 inch, 
combined Hor-Vert, triple expansion engine, three 320-horse-power, 
Sederholm boilers; Lacey-Bukk Iron Company, Birmingham, Ala., 
one 44 and 84 by 60 inch, vertical, standard furnace, plowing en- 
gine; C. A. Macdonald, Chicago, one 16 by 36 inch, girder frame, 
Reynolds-Corliss engine, without crank, crank-shaft, ~wheel, etc.; 
Arkansas City Milling Company, Arkansas City, Kan., one 22 by 
42 inch, heavy-duty, Reynolds-Corliss engine; Manhattan Rubber 
Manufacturing Company, Passaic, N. J., one 24 and 40 by 42 inch, 
heavy-duty, tandem-compound, Reynolds-Corliss engine; Charles B 
Pride, Appleton, Wis., one 18 by 36 inch, heavy-duty, Reynolds-Cor- 
liss engine, substituted for 14 by 36 inch, sold May 25, 1903; Colum- 
bus, Buckeye Lake & Newark Traction Company, Columbus, Ohio, 
one 34 and 68 by 48 inch, vertical, cross-compound, condensing, 
heavy-duty, Reynolds-Corliss' engine; Lock, Moore & Company, 
Limited, Westlake, La., one 24 by 48 inch, heavy-duty, Reynolds- 
Corliss engine; Georgia Cordage Mills, Decatur, Ga., one 16 by 
42 inch, heavy-duty, Reynolds-Corliss engine; Marquette Cement 
Manufacturing Company, La Salle, Ill., one 20 by 42 inch, heavy- 
duty, Reynolds-Corliss engine; Coe Brass Manufacturing Company, 
Terrington, Ct., one 22-44 by 42 inch, and one 19-38 by 42 inch, 
combined Hor and _ Vert, compound Reynolds-Corliss en- 
gines, two air pumps and two jet condensers; Charles Waite, 
South Dakota, one 12 by 30 inch, girder frame, Reynolds-Corliss 
engine; two 70-horse-power, 54 by 16 inch, tubular boilers, one No. 
5 feei-water heater; The Gauley Company, Camden-on-Gauley, 
W. Va., one 16 by 36 inch, heavy-duty, Reynolds-Corliss engine; 
Rock Hill Water, Light and Power Company, Scranton, Pa., one 
20 by 42 inch, girder frame, Reynolds-Corliss engine; Memphis 
Consolidated Gas and Electric Company, Memphis, Tenn., one 27-72 
by 48 inch, horizontal, cross-compound, heavy-duty, direct-coupled, 
Reynolds-Corliss engine. 









